CIHM 
Microfiche 
Series 
(■Monographs) 


iCMH 

Collection  de 
microfiches 
(monographies) 


Canadian  Inatltuta  for  Hiaterieal  Micreraproduetiona  /  Inatitut  Canadian  da  microrapreductiona  Matariquaa 


vl  MOHOfriipill 


TiM  Imtitim  liM 


to  okMin  tfM  bMt  origiiMl 


oftfwImMwintfM 


of  mMln^  M 


0 


CoMn 


D 

r~ico»«i 

D 
D 

n 

D 


•Umt 


COlOllffM  IMI  li.0.  OQMf  tMn  MM  Of 

Eiwra  dt  MMlMir  (i^.  Mtirt  qiw  Wmh 
MrPM  UtaitrMioiw  Ml  I 


)/ 
noifoi 


MMCTMItrat 


□  Ti#itMR*i|iMy 
Moni  iMMiof  iMf|in/ 
La  NNwt  Mrrfa  p«it  ciimr  d*  I'l 

la  tang  dt  to  NMrp  intiriMra 


oudato 


□  Mank  Mavai  addad  wring  nwtaialiaii 
whMn  tka  ttxt. 


it  M  #aiit  qya  aartaiitM  papt  MMMhat 
Ion  d'ana  raManratioii 


to 
n'( 


pM  Ms  nInMS* 


D 


Addlttonal  eommanti:/ 
Cawmmnawat  luoptowmittiiM; 


TM(  iiam  to  fitoMd  at  tha 
CadDrawwita 


10X 


14X 


d 


ratio  ehaafcadbatow/ 
1M 


12X 


y 


itx 


ax 


L'liMtitM  a  iiitoi0>itoi<  to 
MaM 


fMll 


OMWli 


n 

0 


Cotonfad  patH/ 


at/oM 

ttMiad  Of 


0* 


□  Quality  of  print  varia*/ 
Qualit*  inAgato  da  i'impranion 


□  ContimmM  pagination/ 
Nginatien  eontimia 


0 

Ineliidas  indaxtos)/ 

Titto  on  liaadar  takan  fram:/ 
U  titia  da  I'an-tM*  pmtont: 

n 

THtopagaefiiMa/ 
NgadatitradatoHmiMn 

n 

CapttonefiMM/ 

Titra  da  depart  da  to  livraiMn 

n 

MSCtllMQ/ 

0«n«riqua  (p<riodiquM)  da  to  limiMM 

ax 


2CX 


30X 


MX 


2tX 


n 

12X 


totiM 


OMMffosity  of: 


NMiOMi  Ubrary  of  CMMda 


L'oxompMra  mnt  fut  raproduh  grieo  i  It 
•: 

UbHoiMqiM  MtioiMlo  du  CMiada 


quality 
laglblMty 


TIm  inMgM  app— ring  hoio  aro  tho 
poMiblo  ooraiidoring  tho  eondhkNi 
of  ttM  original  eopy  ami  In  itoopina 
fUming  oontraet  spoelfieationa. 


Original  eopiaa  in  printod  papar  eovora  aro  filmad 


tlM  iaat  paga  witi)  a  printad  or  Wuttratod  impraa- 
aion.  or  tho  book  covar  whan  approprlata.  AH 
otiiar  original  cepiaa  ara  filmad  bagfaming  on  tho 
I  a  printad  or  iHuatratad  hnptoa- 


or  HhMtratad  Impraaalon. 


Tha  laat  racordod  frama  on  oaeh  mierofieho 
■haH  contain  tha  aymbol  •-^'  Imoaning  "CON- 
TINUED"), or  tho  aymbol  ▼  (moaning  "END"). 


Mapa.  plataa.  charta.  ale.,  may  ba  fHmad  at 
dnfarant  raduotlon  ratioa*  Thooo  too  larga  to  bo 
ontlraly  inekidad  in  ono  oxpoaura  ara  filmad 
baglnntoig  in  tha  uppar  laft  hand  oomar.  iaft  to 
right  and  top  to  bottom,  aa  many  framaa  aa 
raouirad.  Tha  fONownng  diagrama  Muatrato  tho 


Laa  imagaa  auhnmtaa  ont  4t«  raprodultaa  avae  la 
PHm  grand  aobi.  compto  tanu  da  la  oondMon  ot 
do  la  notiati  da  raiiamplaira  fUna.  at  an 

eonfomiM  awoe  laa  eondWona  du  eontrat  da 
fNmaga. 

Ua  aKampMraa  origlnauK  dont  la  couvortura  mt 
paplar  aat  imprlmte  aont  fNmda  an  eommonoant 
par  la  prandar  plat  at  an  tarmlnant  aolt  par  la 
damMra  paga  cpil  comporta  una  amprainta 
dimpraaalan  ou  dHuatiatfon.  toft  par  la  aacond 
plat,  aalon  la  aaa.  Toua  laa  autraa  axamplalraa 
orlginauK  aont  fEm«a  an  eommonoant  par  la 
pramHra  paga  qui  eomporto  una  amprainta 
dimpraaaion  ou  dINuatration  at  an  tamrinam  par 
la  dami*ra  paga  qui  oompona  una  taNa 


Un  daa  aymbolaa  aulvanta  apparaftra  aur  la 
damMra  imaga  da  ehaqua  mierofieho.  aolon  lo 
eaa:  la  aymbolo  — »•  aignifio  "A  8UIVRE".  la 
aymbolo  ▼  algnMa  "HN". 

Laa  eartaa,  planehoa.  taMaaux.  ate.,  pauvam  Atra 
filmda  i  daa  tauii  da  idduotion  dNfironta. 
Loraqua  la  dooumont  aat  trap  grand  pour  ttro 
raproduit  an  un  aaul  elieh*.  H  aat  fibnd  i  partir 
da  rangia  aupdriaur  gaueha.  da  gaueha  i  droHo. 
ot  do  haut  an  baa.  an  pranant  la  nombra 
dTmagaa  niBaaMlri.  Laa  diagrammaa  aulvanta 
Huatfont  la  molhoda. 


12  3 


1 

2 

3 

4 

5 

^ 

maocorr  moumoH  im  chart 

(ANSI  ond  so  TEST  CHART  No.  2) 


A 


yIPPUED  IN/MGE    Ine 

16S3  Coat  Main  StrMt  ~ 

Joehyrtw.  Nm  York       14609      USA 
{71«)  482  -  0300  -  PhoTM 


(716)  268- 


-Fai 


■A\ 


INTRODUCTORY 

PHYSIOLOGY  AND  HYGIENE 


A  S£Ji/£S  OF  LESSONS  IN  FOUR  PARTS 

ranoNBo  roK  un  in  th« 

FIRST  POUR  FORMS  OF  THE  PUBLIC  SCHoSis 


»««  I  *»»  U  ""*««o«  or  H«.«„  po,  p„„„  ,^  ,^  , 

*i»  NoTM  AMD  Qwan-Kw,  ^  Xeacukm.    "^  **"■*'• 

^«i.  Ill  ^  nr  co«j.«  R„«  o,  „^„.  ,„  ^^^       ^^ 

*»•  Pbhm  in  rctmt  III  AND  iv.  '^— ~Mwr 


vr 


A.  p.  KNIGHT,  M.A..  M.D. 

'■"•■••o*  or  PmrtioMoT 


TORONTO 
THE  COPP.  CLARK  COMPANY,  LIMITED 


a 


PREFACE. 


hot  thLl  ,1"'P'*"'"°"   '»  P^'»»»P»  "^^^ry  as  to 
now  these  lessons  came  into  existence.  ^  "  ^ 

««na.un,cat  on   wa.   transmitted    to   D     Dyde   ^„ 

the  Kingston  modll^S",^ '''"''*"-'"-'~'"'»8  '" 
f-ee  o,  four  den.o„,t::«~  had  Cr:Th.'"*" 
yi»«»t  that,  if  ,h,  instruction  «,„"o^i^"';^,^r' 

Univ.e«i,y  BuUd?„„  to  th     ^^  ""'  ^"^  '"  "» 
«hoc,.an^d  molf  Jthl'^.^nsttall  itandt; 

lessL  are  puWishedll\h     r     "^f^  '"'^  '»«   *« 

from  ten  minutes  i^^ora,   l'  to^^T"".'"  '^"8* 
Form  IV.  '"'^  ™'nutes  in 

m 


•▼  PKBPACX. 

Footnotes  were  inserted  while  the  book  was  passing 
through  the  press.  This  was  done  on  the  ground  that 
few  schools  possess  books  of  reference,  and  that  the 
teachers  should  therefore  be  supplied  with  the  informa- 
tion necessary  for  teaching  the  lessons. 

The  course  was  given  without  remuneration  of  any 
kind  and  solely  with  the  view  of  helping  to  improve 
the  training  given  in  the  model  school,  and  the  book 
may  be  considered  as  a  detailed  report  upon  the  work 
done  during  the  session  with  the  teachers-in-trainins. 

Most  of  the  illustrations  are  from  photographs  taken 
by  Cyril  Workman  Knight,  B.Sc,  London  Exhibition 
Scholar,  in  Columbia  University,  New  York. 

The  three  illustrations  of  the  treatment  of  the  appar- 
ently drowned  have  been  specially  prepared  for  this 
book,  and  show  the  latest  positions  recommended  in 
this  method  of  resuscitation. 

In  preparing  the  lessons  for  publication,  valuable 
suggestions  and  criticism  were  received  from  John 
Dearness,  M.A.,  Vice- Principal  of  the  London  Normal 
School,  and  from  R.  H.  Cowley,  M.A.,  Inspector  of 
schools  for  the  county  of  Carleton. 

I  am  greatly  indebted  to  Dean  Connell,  Professor 
James  Third,  M.B.  (Tor.),  Professor  Isaac  Wood,  M.A., 
M.D.,  and  Professor  W.  T.  Connell,  all  of  Queen's 
University,  and  to  A.  E.  Attwood,  M.A.,  Ottawa,  for 
kindness  in  reading  the  proofsheets  and  in  making 
suggestions  for  improving  the  book. 


INTRODUCTION. 


It  IS  hoped  that  no  teacher  will  attempt  to  teach 
physiology  to  children  without  demonstrations  and 
experiments.  Physiology  is  a  part  of  nature-study 
and  as  such  can  furnish  its  highest  educationaj  value 
ony  when  children  come  into  direct  contact  with 
nature.  This  book  assumes  that  the  subject  will  be 
taught  in  this  way,  and  if  so  taught,  the  knowledge 
acquired  cannot  fail  to  contribute  to  the  preservation  of 
health  and  to  that  pleasure  in  life  which  is  so  lareelv 
dependent  upon  good  health. 

A  little  consideration  will  show  that  the  only  instruc 
tion  that  can  be  given  to  pupils  in  Forms  I  and  II  of 
our  public  schools,  under  the  head  of  physiology  and 
hygiene,  must  be  limited  to  hygiene.     The  rules  of 
health  as  stated  by  the  best  authorities  in    medical 
science  must  be  taught  at  first  dogmatically  to  young 
children.     The  reasons  for  the  rules  cannot  be  under- 
stood by  pupils  in  Forms  I  and  II  because  the  rules 
•for  preserving  health  are  based  upon  a  full  knowledge  of 
physiology,  and  a  full  knowledge  of  physiology  implies 
a  wide  knowledge  of  physics  and  chemistry,  and,  along 
with  this,   a    somewhat    comprehensive   knowledge  of 
anatomy.      To  realize    the    impossibility    of   teaching 
hygiene    m    any    other    way.     it    is    only    necessary 
to  glance  at  the  curriculum   of  any  regular  medical 
school.    Such  a  school  requires  its  students  to  spend 
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Jw!  ^^"l,°"-  """"^''  *""  ?">'«■<'•<«',  and  only  after 
this,  are  hygiene  and  sanitaiy  science  studied.  These 
latter  are  "<i„al  subjects"  to  a  medical  cou^e. 

The  dilBcuIty  in  teaching  physiology  and  hyeiene  to 
young  pupil,  is  great  enough;  but,Then  a  t«c?«  ° 
«qu.red  i„  addition  to  teach  the  ill^ffects  of  stimuli" 
and  narcotics  upon  tile  various  organs  of  the  body,  he  is 
eonfranted  with  a,e  difficulty  of  teaching  to  sch«lli^ 
dren  another  "Snar  subject  of  the  mefical  curricuhm, 
;7^  thlT  .^f"y  "«»"="  I»«nt  and  teacher  recog- 
i^,  *«'""•'.''>«  »"d  degrading  effects  of  indulgent 
in  alcohol,  opium  and  such  like  drugs,  and  Uie  neces- 
aly  of  impressing  upon  children  the  dread  of  becomine 
slave,  to  their  use;  but  surely  this  end  can  be  attaTnS 
MTrthout  attempting  to  teach  the  change,  which  =^ 
P^««d  m  the  tissue,  by  these  drug»^hanges  which 
undtreti^         "^  *'''™" " ""  ■■■"J»«*le  to 

Manifctly,  then,  m  teaching  hygiene  to  young  children 
we  must  just  accept  the  best  teaching  of  medical  science 

teaching  m  a  set  of  simple  rules,  and  require  young 
pupJs  to  learn  ttem.  In  doing  this  we  Z  only  hopi 
ttat  children  who  do  not  continue  to  school  beyond 

r^  fi  T?  ""^^  •«  '"do'^ed  to  practise  these 
rales  of  health  after  leaving  school,  just  a,  we  hope  that 
they  may  practise  the  ordinary  rules  of  conduct  and 
morals. 

With  pupils  in  Form  IV  and  perhaps  in  Form  III  the 
case  IS  different.  Here  some  further  knowledge  of  ana- 
tomy and  physiology  may  be  acquired  by  observations 
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of  parts  of  Mimak  such  as  can  be  obtained  in  eitlie,  a 
tod,«.  or  a  bu.cl,e,-s  sl,op.  With  a  little  trouble  on  i^ 
part  of  teachers  the  subject  can  be  made  both  intenat 
mg  and  .nstructiv^  This  little  book  has  been  piS 
mth  a  vew  of  inducing  teachers  and  pupils  to  ^^1^ 
meUuxi  of  study.  Most  school  te  Jb^ks  have  ta  ihe 
P^t  treated  the  subject  in  a  purely  descriptive  w^! 

tions  of  the  bones,  joints,  etc.,  and  t.^  little  to  th^ 
Uon  of  the  body.    In  the  following  pages  the  functions 

cT^rth^^Tth,        T^"^  "*■''  P-P"'  understand 
Clearly  that  the  great  activities  of  the  body-muscular 

movement,  digestion,  respiration,  circulation  of  tteW^ 
ammal  heat  and  excret,o„_a«  all  under  the  .^n^oU^ 
he  nervous  system,  and  are  made  by  the  nervous  syiem 
to  w„k  m  harmony  with  each  other  in  the  i„ter«teTf 
the  body  as  a  whole.  inieresis  ol 

d^  °!u"  '"'^  *'  *=°P«  of  ">=  '«^»»  follow  pretty 
ck«ly  the  course  of  study  in  physiology  and  hS 

that  has  recently  been  prescribed  for  thirst  fou7fo^ 

rmlZt°-"7r*'^  '"  ""*  demonstration 
LT«  the  T  °'  °'^"»«'>"  by  the  pupil,  and,  of 
coarse,  the  conclusions  which  he  is  expected  to  form 

ology,  for  ,t  has  stood  the  test  of  twenty  years'  , rid  i„  - 
f^ys-cs  and  chemisfy  i„  the  high  schc^lsTon^i" 

r  ::tro:T[;aterTtiH:r'^  --"  -- 

«»*         ,    .     -        ••C'^tncrs   m  tne   new  proerramme  nf 
nature-study  for  public  schools.  ^ 
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ot  pupus  m  order  to  discover  defects  in  sight  or  hearing. 

--  .  veo;  bad ;  the  si«  Vi^'p:!  "^^.r^; 

aXiT  i  '  *"'"«  "P""  e««y  slates  is  illemble. 

Add  to  these  predisposing  causes  of  poor  eyestehftht 
fact  that  glossy  copy-boolts  ar»  „ft-„  .  «y"'gnt  the 
«,.»  ._  ■       .'^^  uooKs  are  olten  a  source  of  strain  • 

mat  m  the  case  of  p-iVI*!  fht>,-^  ;„  c  ,.  •'^*^ » 

rfnn^  of  I,  r  ^  ^'       *^®  *^  ""®  needlework  to  be 

tfie  eyesight  of  many  of  our  children  ^ 

or'l^t'a^^^li/!--— ^-^^^^^ 

xras'^ot^^-^""--"-  .Wa^n^tr^tt 

Elementary  School  .    .    .  ^.^ 

Intermediate  School   .    .      *    *    *     '  .tl  P^^'.f^"*' 
High  School    ....■.'.'.'*     I  .^ 
Gymnasia "     '         *     a. 

chndr'tfeSft  i:r^r"' "'''"  *^°''«  '''■«" 

vv  neiner  it  is  on  the  increase  or  not  in  Canada 
ZZsZtr;^/"^,  no  systematic  examinataof 

h.?f      K  T   .      *"*  "P°"  "'■''"^h  'o  found  an  opinion  • 
but,  whether  ,t  is  on  the  increase  or  not,  one  Tng  fa 
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^t,*,!^"'  ^""°'  *°*  '"'«'«8«>«y  in  school  if 
sir."  h"  •'  "  "c  ^'  «"••  of  «>«  pupils  have  defective 
*!.  ,^  ^^-  f""'  "^*  "»«»"■"  ««"n  to  indicate 
^a^^**?  ""*•  °',"''°°'  ^'"''^""  ""«^  from  defeetiv^ 
Z^t  °"'  '''""  '■"  '  ^'"6"°"  school  no  fewer 
^7^.P«  cent  were  found  to  have  suffered  from 

h«™gofh,s  pupils  at  least  once  a  year,  prefembly  at 
tte  «wpen.ng  of  the  schools  after  the  summer  vatfitL. 
sm^nt^^  i"'  examination  should  be  recorded  in  a 
sma^  book,  and  parents  should  be  warned  if  defects  are 
serious,  or  appear  to  be  growing  worse. 

tior'"It''th  °  '"f^^X'"  """d-cting  such  an  .xamina- 

T^  i  ■'^  *"  ™'"'"=  "^U  "*  fonnd  a  folded 

sheet  of  paper  with  four  sizes  of  type  printed  upon" 

T^ese  have   been   taken   from  Sn^e„>s  test  K 

f~  °";^?  k"'  °'***  '^""^  "  P™'«i  the  distan.^ 
feet  at  wh.ch  pupils  with  normal  eyesight  are  able  io 
l^ognize  them.     The  sheet  should  te  cut  out  a.^S 

Should  then  be  hung  up  where  a  good  light  falls 
fijU  upon  .t.and  whe,e  it  is  on  a  level  with  thfeUof 
the  pup.l  whose  eyesight  is  to  be  tested.  The  t«,cher 
should  measure  off  20  feet  on  the  floor  from  whe«  the 
card  ,s  hung,  and  then  test  the  ability  of  the  pupil  to 
«cogn.ze  readily  the  largest  letters  at  this  d'^s.ani 
The  next  s,ze  should  then  be  used,  and  so  on  down  to 

of  cardboard  being  placed  before  the  left  eye  in  orderly 
obstruct  .u  visioa     Pupik  who  can  .^ad'^a^e  s^^ 


^  nnvoDuonoir. 

tetten.  o„  the  card  at  «>  feet  have  normal  vision.    After 

R  V  *.      Th2  ,'^:  '^'r/""""  ^PP-'  «»«  ""^ 
vTsL*;'  .hi  rii?        ?"''  "^"^  "^V-  »  ">«»"  «»' 

DC  tested  in  the  same  manner,  and  if  found  normal  a 
correspondme  «cord.  L.V.  «,  should  be  ent^  ^ 

If  only  the  size  next  to  the  smallest  can  be  read  bv 
Ae  pup,l  at  20  feet,  the  record  should  be  rT« 
I^aptrlr  r  'Z  "■'  °*"  «>*'  °nargerle«el' 
R&LV  ^  h        V'"."'^  ""'y  *«  '"g«t  letters 
h«  ft  r     **'       '!  ''''°"«eht«l.  and  the  defect  should 

.t"puTbeTi::'ti°a't'"-"*T*  *'  '^'■-'  *^' 

treatanent  Phyaaan  for  examination  and 

ticHnLT.°i^  "'."""'"^  °"  ''""y  ■»  '«'««  by  the 
ticking  of  an  ordinary  watch.    The  two  ends  of  a  tane 

"rr,^  ll'c  "^t  "'r  ^  "  ^"*  "  height  LmT 
covered  «,.vt,  .       I     .  '     ^^^  'a'  ^ou'd  be 

™ghly  that  no  ordinao,  sound  can  be  heaM  by  that 

ms  Dack  to  the  teacher  and  his  eyes  clo.=ed  For 
TuT",  "  ""•''■"«  <"^  *=  distances  the'  pup" 
fn™!^  ''|r:1  ^' r  r  °^  *^  '^^^  ".eas'u* m,7e^^ 
haXnd  on    1  *^=''"  ^"""'d  *<="  hold  a  watch  in  his 

^^.S:.  >  "'"^''  *""'''  **  «■•''  •«  P'««l  so  far 
n  tt„  TT  ■"  '■''"•''  '^  ""=  P-P"-  The  te«her 
stou  d  st^fJ  T  ''  uT"*  *"  P"P«>  ""''  «•><=  l^'tter 

tte  tfckr  r,r-  '^^  """  "'■^  *"=  O""  "»'  hear 
tne  ticking  of  the  instrument    The  watch  should  be 
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moved  towards  and  away  from  the  pupfl  a  number  of 
times  so  as  to  make  sure  of  the  distance  at  which  the 
pupil  hears  it  This  distance  is  then  read  off  on  the  tape 
measure,  and  entered  in  a  record  book. 

Of  course  the  relative  loudness  in  the  ticking  of  a  watch 
as  well  as  the  noises  in  the  immediate  neighborhood  of  a 
school  must  be  taken  into  account,  if  comparisons  are 
desired  with  pupils  elsewhere,  or  with  the  records  of  the 
same  pupils  in  different  years.    But  for  the  mere  purpose 
of  detecting  defects  in  hearing,  the  method  described  is 
quite  sufficient.    From  two  and  a  half  to  three  feet  may 
be  taken  as  the  far  limit  at  which  the  ticking  of  an 
ordinary  watch  may  be  heard.     Deviations  from  the 
normal  can  readily  be  determined  by  averaging  the 
various  tests  of  a  class  of  say,  forty  pupils.     Pupils  with 
defective  hearing  should  of  course  be  seated  near  the 
teacher. 

It  only  remains  to  say  that  every  teacher  in  charge  of 
a  class  m  physiology  and  hygiene  should  have  at  hand 
reliable  works  of  reference  in  anatomy  and  physiology 
Moore  s  Elementary  Physiology,  Halliburton's  Hand- 
book  of  Physiology,  Foster's  Physiology,  Stirling's  Prac 
facal  Physiology,  Borland's  Medical  Dictionary,  Bergey's 
Principles  of  Hygiene,  and  Shaw's  School  Hygiene 
should  be  in  every  school  library. 
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PART  I. 


LESSON  I. 

The  Parts  or  the  Body. 

The  youngest  pupils  i„  a  school  are  hkelv  to  I, 
the  chief  parts  of  the  huma«  k^     i.  ^  *°  *"o«^ 

tak«  nothing  f„  ^„^"^\^\'  ""f"'  te«h.r 

•hould  be  written  upon  the  M«k^^  !^'''  ""*  *"« 
orier.    The  following  i„„;^'^'^  ■"*"»«  «g"'« 

1.  The  head 

2.  The  neck. 
3-  The  trunk. 

4.  The  upper  limbs,  or  arms. 
S-  The  lower  limbs,  or  legs 

div'S::,oriiie°x*Th''''''"K'"'-°"  °f  «>•  »>">. 

far  a,  possiblel^orthe  cUratd"''  -^  °'"*'"«'  " 
blackboard  *"''  *"««"  "Pon  the 

He«l :  face,  back,  crown,  side,,  hair,  ears. 

r«ce:  forehead,  eyebrows  evriM. 
cheeks,  lower  jaw,  chin.  '^        '    ''"'  "°^=-  ™°"*. 

Arm :  upper  arn,,  elbow,  forearm,  wrist,  hand. 
J«d.  back,  paim,  finders,  tips,  thumb,  ball,  joint. 
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Trunk:  the  upper  parts  of  the  trunk  are  the  breast, 
back,  spine,  shoulders,  sides  (the  word  "chest"  would 
include  all  of  thes6  parts  except  the  shoulders).  The 
lower  parts  are  waist,  abdomen,  back,  sides,  hips. 

Legi:  thigh,  knee,  lower  leg  (ite  front  part  the  shin, 
its  back  part  the  calf),  ankle,  foot 

Foot :  instep,  arch,  sole,  ball,  heel,  joints,  toes,  nails. 


LESSON  II. 

The  Hair. 

Matmals:  a  hur  from  k  pupil's  head ;  hairs  from  a  pig ;  sheep's 

wool 

The  teacher  may  begin  by  asking  such  questions  as : 
Does  any  hair  grow  on  the  back  of  the  hand  ?  Upon 
the  legs?  What  domesticated  animals  have  hair  growing 
upon  their  bodies?  On  what  part  of  a  cat's  body  is 
there  no  hair  growing  ?*  What  is  the  use  of  wool  to  the 
sheep?  How  does  wool  differ  from  hair  ?  From  pigs* 
bristles  ?' 

Making  each  pupil  look  at  a  single  hair,  ask  the  class 
how  to  distinguish  the  root  from  the  shaft.    The  root  is 

'On  the  tip  of  its  nose  and  soles  of  its  feet. 

'It  is  finer  and  longer.  Bristles  are  much  coarser  than  hair ; 
nor  do  they  grow  so  thickly  on  the  body. 

The  hair  of  furred  aainuls  is  fine,  short  and  thick.  On  cattle 
the  hair  is  longer  and  coarser. 

Teachers  should  express  the  rules  of  hygiene  in  the  simplest 
language  so  that  the  youngest  child  may  understand  what  is  meant. 


TUB  BAia.  ^ 

the  end  with  the  small  knob  on  It    It  Ifc.  h.i^  *.. 
surface  of  the  skin  anH  h>.  -        ..    .         *  '*'**^  **>« 
which  secretes  thTonthar.r  Tu"  *^^""^  *"*^*»^  »<>  '^ 
hair.    The  shaft  is  Ir^,  5^^  u  "  "*'"~'  <^^°*'  *°  ^»»« 


*ro\^ingPomt 

'  >g.  1 — Diagrammatic  vertical  sfrtinn  ^f-i  •     ,.     . 

erricai  section  of  skm  showing  hair  follicle. 

Care  of  the  Hair. 

at 'J' ™ce?"wir''^..°' '•■''.?""  ^''°'"''  •»  *«hcd 
water.  ^''  *'""  '*»"'=  ^"^P  »d  iutewarm 
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2.  The  best  time  to  wash  the  hair  is  just  before  going 
to  bed  and  it  should  be  thoroughly  dried. 

3.  The  hair  should  be  combed  and  brushed  three 
times  a  day. 

4.  No  oil  or  grease  should  be  used  on  the  hair. 


I 


LESSON  III. 

The  Teeth. 

Materials:  human  teeth  obtained  from  a  dentist ;  jaw  of  an  ox 
sawn  open  to  show  the  root  in  the  jawbone. 

The  teacher  should  ask  such  questions  as  will  enable 
the  pupils  to  recognize  the  difference  between  the  visible 
part  of  a  tooth,  the  crown,  and  the  part  that  is 
embedded  in  the  jaw,  the  root  The  junction  of  these 
two  parts  is  the  neck.  This  lies  at  about  the  edge  of 
the  gum. 

Pupils  should  be  asked,  also,  whether  there  is  any 
difference  between  the  surface  or  enamel  which  covers 
the  crown  of  the  tooth  and  the  surface  of  the  root*  By 
further  questions  they  may  be  led  to  classify  teeth 
into  the  cutting  teeth  or  incisors,  the  chewing  teeth  or 
molars,  and  the  pointed  teeth  or  cuspids.  Differences 
in  the  size,  shape  and  position  of  these  in  the  jaw  can 


*The  bulk  of  a  tooth  consists  of  dentine.  Enamel,  a  very  hard, 
calcareous  matter,  covers  the  dentine  composing  the  crown  ;  a 
cement  or  crusta petrosa  covers  the  dentine  of  tlie  root.  Dentine  is 
a  kind  of  ivory  ;  the  cement-covering  is  true  bone. 
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Iffcfsor     caspfff         mar* 


Fig.  2.— Three  teeth  from  the  jaw  of 


jaw  of  an  ox. 

Care  of  the  Teeth. 
soft  bri™!^"''  '""  "''^^  ""'''  ™=^>  -'"^  -  "rush  with 
2.  In  brushing  them  use  castile  soap.     If  toothnn«,H., 

the  enamel  and  start  decay  of  the  teeth 
0^5:^15:^5^^^^^^^^^^        -  ha. 


i.'l 
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LESSON  IV. 

The  Skin. 

Afateriais:  solution  of  salt  in  water ;  some  of  it  to  be  allowed  to 
evaporate  upon  any  dark  substance.  The  white  s^  thS 
produced  will  iHust.te  the  residue  .eft  by  sweat  l^^X 

The  lesson  may  be  begun  by  eliciting  the  experience 
of  those  pup.ls  who  have  cut  orpricked  the  outer  surface 

A^^nst  th"  u  r  ':''  ""  P""  ""^  ^™  "°  blood. 
t^f^K  iT^"  ^  *^"  ^""''■"^  experience  of  the  class 
that  blood  flows  and  pain  is  felt  whenever  the  skin  is 
cut  In  this  way  the  class  can  soon  be  made  to  see 
that  one  use  of  the  skin,  is  to  cover  and  protect  certain 
thmgs  whtch  lie  beneath.  The  pupils  may  then  be  told 
hlnL  '^  "nderlymg  structures  are  flesh,  including 
blood  vessels  and  nerves.  ^ 

Attention  may  be  called  to  another  function  of  the 

c.l"„nrr  ^"^  "^^^'Z  '^""'  "^'""^  ^'  °"^-     This  question 
cannot  be  answered,  of  course,  by  young  pupils,  but  it 

wUl  g,ve  an  opportunity  to  the  teacher  to  explain  tha 

the  sweat  comes  out  to  the  surface  of  the  skin  through 

many  vejy  small  holes  or  pores  which  occur  .11  over  tL 

Ix^Ld  tT  '"  f  "^  *'"^  ^''^  ^'^'y  -^--  it  is 
Ho^  .K  ''''"  "^^''^  *^^  ^'^'^  '''  <=«vered  by  the 
!!!!^l!!i!'l!^::^^^  a  little 

every  sq!.a're'?nch 'Tl'  '"""'^u''  ^"  ^'°"^  ^'^oo  sweat  pores  on 
every  square  inch  of  skm.  There  are  from  eighteen  to  twenty 
square  feet  of  surface  of  skin  on  the  body  of  a  man  of  ave^agesTzl' 

sens^'iltTdl'-'  °''*'  'T"  ''  ^"  °"^^^  °"«  ^h^t  P°«^«-es  no 
sensiDUity  and  an  mner  one  that  does. 


Tarn  iTAiiA  tf 

solid  material     This  dirt,  if  not  washed  off.  accumulates. 

IJl  "?  .  .  '"^^^^  P^""^''  P''°*^""^«  ^"  unpleasant  odor 
and  tends  to  impair  the  general  health.  Hence  arises  the 
necessity  for  not  merely  washing  the  clothing  regularly, 
but  also  bathing  the  body.  S"««*"y, 

Care  of  the  Skin. 
I.  A  robust  person  should  take  a  cold  bath,  or  at 

hen  h  '^kS  "'^'  "^"'■^  "^°'"^'"^-  The  skin  should 
InH  ,  !wK  ^'S°''°"^Jy  ^'th  a  coarse  towel  until  dn.. 
and  until  the  person  feels  a  warm  glow. 

2.  Children  who  are  not  vigorous  should  take  a  luke- 
shTJerbat"^"  ^"'"^"^  ^^  ^  ^°^^   '^P-^^'  - 


LESSON  V. 

The  Nails. 

nai^t  w''"r-"  '''''  *'''  ""'^^  ^^°-^^     What  do 
nails  ,n  human  beings  correspond  to  in  the  cat  or  dog? 

What  IS  the  use  of  fingernails  to  man  ?     How  do  we 

to*^h^*^K^^''f  *°  ^!  '"'•  ^^"^  P'°*«<^  the  ends  of  the  finders  add 
to  their  beauty,  and  are  useful  in  picking  up  smaU  objects  ^.;. 
are  no  nerves  and  no  blood  vessels  in  nails.  ^  *"" 
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the  nail?  Any  blood  vessels?  Are  there  any  blood 
vessels  underneath  the  nail  ?  To  answer  this  question, 
press  the  end  of  the  rtail  of  one  finger  firmly  against  the^ 
surface  of  the  nail  of  another  finger.  The  pressure  drives 
the  blood  temporarily  out  of  the  underlying  blood 
vessels,  and  a  white  spot  is  produced. 

Nails  are  a  thickened  growth  of  one  of  the  layers  of 
the  epidermis  of  the  skin.  The  part  from  which  growth 
takes  place  towards  the  end  of  the  finger  is  the  root 
Nails  sometimes  come  off,  but  will  grow  again  if  the  root 
has  not  been  destroyed. 


1!) 


Care  of  the  Nails. 

1.  The  nails  should  be  kept  clean  by  the  use  of  a  nail 
brush  and  nail  cleaner. 

2.  A  sharp  penknife  should  not  be  used  for  removing- 
dirt  from  beneath  the  nails,  because  the  sharp  blade 
scrapes  oflf  the  natural  lining  of  the  nail  and  renders 
future  attempts  to  clean  the  nail  more  difficult. 

3.  Sharp  scissors— not  a  penknife— should  be  used 
in  cutting  the  fingernails.  They  should  then  be  filed 
smooth. 

4.  Biting  the  fingernails  is  a  disagreeable  habit,  and 
tends  to  spoil  the  shape  of  the  ends  of  the  fingers. 

5.  Ingrc  'iiig  ncMls  may  often  be  relieved  by  cutting  a 
V-i;haped  piece  out  of  the  end  of  the  nail.  This  relieves 
the  downward  pressure  at  the  sides  and  stops  the 
ingrowing. 

6.  Disease  germs  are  always  present  under  the  finger- 
nails.     Picking  or  scratching  pimples  with  the  nails 


tHK  ITI.  0 

should  be  avoided,  because  the  practice  is  a  disagreeable 
one  m  Itself,  and  may  lead  to  the  transfer  of  disease 
g«ms  from  the  nails  to  a  pimple,  thus  causing  a  boil  or 


LESSON    VI. 
The  Eye. 

The  external  parts  of  the  eye  should  first  be  taught 
^.s  can  easily  be  H<.ne  by  standing  one  pupil  in^^front 
of  the  class  and  pointing  out  on  his  eye  its  principal 

Th^t'  f  if  ^y^^.'r''  "PP^*-  J'd»  ^o^^r  lid.  eyelashes, 
white  of  the  eye.  ,„s  or  colored  part,  and  the  pupil,  o; 
dark  circular  opening  in  the  iris,  should  all  be  pointed 
out  The  position  of  the  tear  gland  should  be 
indicated,  and  also  the  path  of  the  duct  which  conveys 
the  tears  to  the  upper  part  of  the  nose  cavity. 
There  might  then  follow  some  questions  upon  the  use 

do^'ZTT  f.''^  ^""  perspiration  is  running 
down  the  forehead  in  drops,  do  the  eyebrows  shed  thf 
drops  from  the  eyes?>    What  is  the  use  of  winking  or 

rault^K  ^^^  ''  "^^  'y'  P^^^«^  »'"  -  hollow,  sur. 
rounded  by  bone?^  I„  what  other  way  is  the  eye 
protected  besides  by  projecting  bone?  ^ 

I.IH^'' u^f'7'  '•''**  '^^  perspiration  off  the  forehead  ;  the  eye- 
lashes shed  It  from  the  lids.  Both  assist  the  eyelids  and  nuoiU. 
protecting  the  eye  and  in  regulating  the  a.o/nt  onfgft  eTe'ig 

Tt!J^^?%"-^-'''''''*^  ^y  *^  ^"y  °^bit  and  by  the  eyelids 
^nt  of  It  .s  washed  by  tears  that  are  spread  overhby 
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Care  of  the  Eyes. 
I.  Particles  of  dust,  larger  than  can  be  removed  byv 
the  tears,  can  often  be  removed  by  lifting  the  upper  eye- 
lid with  the  finger  and  thumb  and  drawing  it  down  over 
the  under  lid. 


^if  3.-Human  eye,  showing  the  position  of  the  tear  gland  and  of 
the  lachrymal  duct,  down  which  the  tears  pass  to  the  nasal  cavity. 

2.  If  this  does  not  remove  the  particle,  do  not  rub  the 
eye.  A  soft  silk  handkerchief  folded  or  rolled  into  a 
point  may  be  passed  gently  over  the  eyeball  and  the 
particle  thus  brushed  off. 

3.  If  this  does  not  suffice  to  remove  it,  a  doctor  should 
be  consulted. 

4.  If  a  child  has  difficulty  in  seeing  objects  clearly,  his 
eyes  should  be  examined  by  a  physician. 

5.  The  best  artificial  light  for  night  work  is  diffused 
white  light. 

6.  Headaches  are  sometimes  caused  by  defective  eye- 
sight If  headaches  are  frequent,  the  eyes  should  be 
examined  by  a  physician. 


TBI  OUTIR  BAR. 
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LESSON      VII. 

The  Outer  Ear. 

The  ear  consists  of  three  parts,  the  outer  ear.  middle 
ear.  and  inner  ear.  Only  the  visible  parts  of  the  outer 
ear  should  be  taught  to  young  pupils.  These  parts  are 
the  pinna,  concha  and  meatus.  The  meatus,  called 
also  the  canal,  is  the  opening  leading  into  the  head,  and 
IS  closed  at  its  inner  end  by  the  drum.  The  drum 
resembles  somewhat  a  thin  piece  of  skin  stretched 
across  the  end  of  the  meatus  (see  Fig.   lo). 

The  parts  of  the  external  ear  can  be  taught  by 
pomtmg  them  out  to  the  class  on  the  ear  of  one  of  the 
pupils  They  should  then  be  asked  to  name  some 
animals  that  have  small,  erect  "ears,"  and  others  which 
have  large,  hanginor  ones.  This  they  will  readily  do ;  but 
they  will  likely  be  unable  to  recognize  these  parts  in 
frogs,  toads,  or  birds.  In  fact,  pupils  will  be  puzzled  to 
recognize  the  location  of  ears  anywhere  on  the  head  of 
these  animals.^ 

Care  of  the  Ears. 

1.  The  ears  should  be  kept  clean  by  washing  as  far  as 
the  outer  opening  of  the  tube  leading  into  the  drum. 

2.  Small,  round  objects  like  peas  should  never  be  put 
into  the  ears.  ^ 


w?°^'/u  '°*'''  ^^^'^  "°  ^**''™*^  •'^f-  In  "^ost  birds  the 
ir™^"  .'^  ""?'"'  •'  "^'^^  ^y  ^  *■«*  ^««thers  that  are  more 
prommen  than  the  surrounding  ones.  The  opening  generaUy 
lies  a  httle  back  of  and  below  the  eye.  »^     «  »    ''""/ 


Hi 
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beLr^tni^r  '''■''"  '^°"^*^  "°'  ^  punched  by 

being  struck  on  any  part  of  the  head.  x 


Fig.  4— External  ear.    The  concha  is  the  cent.^I  l,«ii«-. 
pinna,    i  » the  outer  of  these  two  rims. 

4.  A  cold  in  the  throat  sometimes  causes  earache  by 
the  mfla„„,,,^„  ^^,^^^.^^  ^p   .^^^  ^^^  middle  eaf 

Thepam  can  sometimes  be  relieved  by  applying  a  hot 
water-bag  or  hot  flannel  cloths  to  the  ear  a^d'trSe 
of  the  neck.      Repeated  colds  sometimes  cause  deafn<Ls 


LESSON    VIII. 
Eating. 

t,k3''7  '!  "'° *"'  "'■  '^''■■"e  f"^"    Ho*'  then  do  we 
take  food  when  .t  is  placed  before  us  on  the  table?    A 

taken  with  the  fingers ;  some  with  forks ;  some  with 
spoon,.    Pupds  should  be  asked  to  give  example^  „f 


lATIHO. 


It 


foods  taken  in  these  three  ways.  The  teacher  should 
here  seize  the  opportunity  of  teaching  a  little  St  the 
etiquette  of  the  table.  What  is  the  proper  use  of  the 
knife?  Attention  should  be  called  to  common  objec 
lonable  methods  of  taking  food,  such  as  smacking  the 
lips,  blowing  hot  tea  in  a  saucer,  and  such  other 
practices  as  are  offensive  to  good  taste. 

'T^\  "«ru*"?  '"°^"  *"'°  ^^  mouth  what  is  done 
with  It?  Why  is  it  chewed?.  What  is  mixed  with  it 
as  It  IS  chewed  ?  Between  what  teeth  is  it  chewed-front 
or  back?  Whythe  back  teeth-molars?  Is  there^any 
objection  to  swallowing  the  food  as  soon  as  it  is  taken 
into  the  mouth,  as  a  dog  does  ? 

Rules  for  Eating. 

1.  Chew  all  solid  food  thoroughly  so  that  it  will  be 
ground  into  small  pieces  and  mixed  with  the  juices  of 
the  mouth  before  it  is  swallowed. 

2.  Take  about  half  an  hour  to  a  meal.  Do  not  bolt 
your  food. 

3.  No  work  of  any  kind,  especially  manual  labor, 
should  be  begun  until  about  half  an  hour  after  a  meal 
has  been  finished. 

4.  For   children,  fluid    and  simple    foods    are  best 
because  they  are  most  easily  digested. 

5.  Alcohol  is  not  a  food.  It  should  not  therefore  be 
taken  as  either  a  food  or  a  drink. 

.  .*  Fo<^  »f  chewed  in  order  to  reduce  it  to  small  nieces  so  thaf  f  h* 

ionT^' •\*'"°"'''  '^°'""^'*  ^"**  »™^»  intestine^s  m?;  come  iito 
contact  w,th  every  part  of  it.  It  is  the  first  step  in  the  Xtss  S 
digestion.  Bolting  the  food  entails  more  of  the  k^r VdSon 
upon  the  stomach  and  intestines  than  they  ought  to  l^ar  D^ 
m  bolting  their  food  .imply  follow  the  habit  of  fheirtiW^cesto^ 
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LESSON    IX. 
Drinking. 

.J^^u^  to  enumerate  the  liquids  which  people  are  in 
tiic  habit  of  drinking,  either  alone  or  alon^with  solid 
food,  children  ^vill  likely  mention  water,  milk,  tea,  coffee 
cocoa,  chocolate,  ale,  beer,  porter,  wines,  brandy  and 
whiskey      Asked  why  we  drink,  they  will   probably 
answer  that  it  is  because  we  an.  thirsty.    If  we  push 
the  inquiiy  a  step  further  and  ask  how  it  is  that  we 
become  thirsty  we  shall  likely  get  no  answer.    They 
may  then  be  asked  if  any  water  leaves  the  lungs,  and  if 
any  leaves  the  skin.    Breathing  on  a  piece  of  cold  glass 
will  show  the  loss  of  water  by  the  lungs,  and  drops  of 
sweat  are  a  sufficient  indfcation  that  water  is  lost  by  the 
skin.    It  will,  of  course,  occur  to  most  of  them  that 
water  is  also  withdrawn  from  the  body  by  the  kidneys 

thirsty?  pupils  will  probably  see  that  the  loss  of  water 
by  the  lungs  and  skin  and  kidneys  must  be  supplied  by 
our  drinking  water  or  some  other  liquid. 

Where  is  the  sense  of  thirst  felt  most  keenly  ?  In  the 
mouthand  throat,  of  course,  but  the  fact  is.  that  it  is  the 
blood  which  has  lost  water  through  the  lungs,  skin  and 
kidneys  and  It  is  the  blood  which  demands  water  when 
we  leel  thirst*- 

How  Shall  we  best  satisfy  our  thirst?  This  question 
wi  1  ehct  vanous  answers.  Water  and  milk  will  meet 
with  most  favor;  but  tea.  coffee,  cocoa  and  chocolate 
will  ail  have  their  supporters,  and  some  ill-advised 
pupils  wil  even  defend  the  drinking  of  ale  and  wine,  if 
not  of  whiskey. 


BEIATHtVO. 
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Rules  for  Drinking. 

1.  Pure  water  is  the  best  drink  of  all. 

2.  Milk,  cocoa  and  chocolate  are  foods  as  well  as 
drinks.  Consequently  we  should  eat  less  solid  food  if 
we  drink  these  liquids  at  any  meal. 

3.  Tea  and  coffee  will  also  satisfy  thirst;  but.  if 
indulged  in  immoderately,  in  time  they  injure  the 
nerves  and  upset  the  digestion  of  every  one  except 
the  very  strongest  and  most  healthy. 

4.  Ale,  beer,  porter,  wine,  brandy  and  whiskey  will 
satisfy  thirst  temporarily ;  but  their  use  is  dangefous 
because  they  create  an  appetite  for  more  that  may 
become  uncontrollable. 


LESSON    X. 
Breathing. 

il/ii/mVi/j.- tape  meaiure;  watch. 

How  often  do  we  breathe  in  a  minute  ?»  This  may 
be  left  to  the  pupils  themselves  to  determine.  Three  of 
them  can  work  together  in  counting  the  respirations  • 
one  holding  a  watch  and  noting  the  time,  one  counting' 
and  the  third  acting  as  "patient."  It  will  generally  be 
found  that  the  "patient"  breathes  more  slowly  than 
IS  natural  when  he  is  under  observation. 

Children  may  also  be  assigned  the  problem  of  ascer- 
taming  at  home  whether  adults  breathe  faster  or  slower 
than  children. 

fnn  Jil!;  I""'*^^  "^  respirations  in  a  healthy  adult  ranges  from 
childhood,  and  increases  a  little  again  in  old  age. 
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Another  useful   determination  which   children    can 

make  |,  that  of  chett   measurement   during  fofted 

nspiration  and  again  during  forced  expiration.     This 

to  done  by  means  of  a  tape  measure,  and  will  direct 

•pecial  attention  to  one  of  the  rules  for  breathing. 

Rules  for  Breathing. 

1.  We  should  always  breathe  through  the  nose,  whether 
sleepmg  or  waking ;  whether  at  rest,  at  work  or  at  play. 

2.  If  a  person  finds  difficulty  In  breathing  through  the 
nose,  he  should  at  once  consult  a  physician. 

3.  After  going  into  the  fresh  air,  we  should  always 
take  a  few  long  breaths  so  as  to  thoroughly  expand  the 
lung-chambers  and  change  all  the  air  in  them. 

1.  t.^^u   '^°"*'*  "*''  *™°''*'  cigarettes,  because  this 
habit  will  stunt  their  growth. 


LESSON  XI. 
Sleep. 

The  teacher  can  introduce  a  lesson  on  sleep  by  asking 
different  pupils  when  they  go  to  bed  each  evening  and 
when  they  rise  in  the  morning.  They  may  also  be  asked 
whether  household  pets,  such  as  cats.  dogs,  or  rabbits 
take  any  sleep.i  Do  birds  sleep  ?  Do  horses  and  cows 
sleep,  or  do  they  simply  rest  at  night  without  sleeping? 
Why  do  people  need  sleep?  What  may  prevent  people 
from  sleeping  as  well  in  the  daytime  as  at  night? 
h«h?f  T''?^''**'*","°*  ^  absolutely  certain  as  to  the  sleeping 

looa  aunng  the  day ;  others  reverse  these  times. 


BONI. 
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WThat  occupations  require  men  and   women  to  work 
regularly  at  night? 

Rules  about  Sleeping. 

I.  We  should  go  to  bed  as  nearly  as  possible  at  some 
regular  hour,  and  rise  at  some  regular  hoVr 

bed.  Z  Xniol^  °"  *  "'^^^^^^'^  '-'  ^"^  <=- 

3.  It  is  better  to  sleep  on  either  the  right  or  the  left 
side  rather  than  on  the  back.  We  should  sleep  chiefly 
on  the  right  side.  ^  ^-'ijpny 

eK.ven  hours;  older  pupils,  nine  to  ten  hours.    Adults 
should  sleep  about  seven  or  eight  hours.» 


LESSON    XII. 

Bone. 

Afa/ena/s:  a  long  bone-for  example,  a  rib-from  any  old  animal 
and  the  corresponding  bone  from  a  newly-born  anlma" 
The  first  point  to  make  clear  to  children  in  the  study 

com^"'.-%    "'/^'.^'^"^^   '"  ""  y°""&  -"•"'->«  are 
comparatively  soft  and  easily  bent,  whereas  the  bones  in 

»  Periods  of  sleepTnd  exertion  alternate  as  a  law  of  life.     Nieht 
s  the  tune  when  it  is  natural  for  people  to  sleep.     Noi';,  duL  to 

durin^X  dai       S  r  '"'''^  *°  ""^^  ^'  "'eht  and  sleep 

mu"  be  worked  JlT  fT''~^'''  ^""^^f^'^'  «'*"  *'-«°"e«-- 

E  Lr;r  t^r  tut  a^^Lrwrr-"^^^  ^-'-^  ^^ 
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out  best  by  comparing  a  bone  from  a  young  animal  with 
a  bone  from  an  old  animal,  and  noticing  differences  in 
size,  weight  and  flexibility.  But  the  lesson  may  be 
.mpressed  nearly  as  well  by  trying  to  bend  or  break 
the  breast  bone  in  an  old  fowl  that  has  been  prepared 
for  market,  and  then  comparing  this  with  the  breast 
bone  of  a  chicken  also  prepared  for  market.  The  leg 
bone  trom  a  newly-hatched  chicken  will  also  bring  out 
this  same  difference. 

The  class  may  then  be  told  that  our  bones  in  infancy 
and  childhood  are  soft  and  easily  bent ;  but  that  they 
gradually  become  firmer  and  harder  as  we  grow  older. 

Care  of  Bones. 

1.  An  infant  should  not  be  allowed  to  stand  or  walk 
until  his  leg  bones  are  strong  enough  to  bear  the  weight 
of  his  body.  When  an  infant  is  encouraged  to  walk  too 
soon  he  sometimes  becomes  bow-legged. 

2.  Children  should  aim  at  walking  and  sitting  erect, 
and  with  the  shoulders  well  thrown  back.  If  they 
acquire  this  habit  they  will  usually  have  a  large  chest- 
capacity  for  breathing. 

3.  No  waists,  belts,  vests  or  corsets  that  will  tend  to 
lessen  the  size  of  the  chest  or  waist  should  be  worn  by 
chidren.  because  the  pressure  which  tight  clothing  exerts 
will  destroy  the  shape  of  the  chest  bones  and  lower 
ribs,  and  lessen  the  space  for  breathing  and  food 


TBND0N8. 
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LESSON  Xltl. 


Tendons. 
*^  J  ^    caJiing    attention   to  the  "corH«"  «.. 

meat  or  mus^r  Th        .r"^"'  ^"^  j°'"'  *e  lean 

Our  muscles  move  when  Je  V  J  """""^  '"'^• 

^ong  a  nerve  from  Th^K-     ,       »  "e^^ge  to  them 

pa/or.he'^raliTa^ed'^^Ur/li^     ''™"'  *' 
out    to    muscles  i„  contracHoT   When  tt' ":  ""' 

the  bones  and  alon^^!  hT       "',  ^T'^'   ^"^^  --"« 

-  .o  b::rr„^i-— rr  i:rr; 
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capsule.  On  the  inside  of  the  capsule  there  is  a  thin 
hn.ng  which  makes  a  fluid  that  lubricates  the  joint,  just 
as  oil  lubricates  a  piece  of  machinery. 


:   ; 


■f.-l 

1  i 
« ■•I 


LESSON  XIV. 

Sight,  Hearing,  Taste,  Smell. 

What  four  senses  are  located  in  the  head  ?  What  are 
the  organs  of  these  senses  i?  What  senses  are  located 
in  other  parts  of  the  body  ? 

What  information  can  we  get  about  an  object  by 
usmjr  each  of  these  senses^?  What  sense  do  we  use 
most?  What  information  cannot  be  obtained  by  the 
sense  of  sight  ?  Supposing  a  boy  to  be  blindfolded  and 
placed  m  a  strange  room,  through  what  sense  would  he 
learn  something  about  his  surroundings?  Show  pupils 
a  candy,  biscuit,  or  any  other  savory  article,  and  ask 
them  to  describe  it.  They  will  naturally  begin  by 
giving  its  color,  shape  and  size,  as  these  can  be  judged 
by  the  eye. 

The  same  objects  may  then  be  distributed  to  the  class 
and  they  may  be  asked  to  de^^cribe  these  objects  further, 

^  The  organ  of  sight  is,  of  courseTu;r;;^7;ri;;;i.ing,  ^he  ear  ; 
of  smel ,  the  upper  part  of  the  nose  cavity  ;  of  taste,  the  tip  and 
sides  of  the  tongue,  and  also  its  posterior  third.  To  a  slight 
extent  taste  is  also  present  in  the  throat. 

«AI1  that  children  know  about  objects  they  learn  by  the  use  of 
their  senses,  including  the  sense  of  touch,  muscle  sense  and 
pressure  sense.  People  who  are  blind  and  deaf  depend  chiefly 
upon  the  muscle  sense  and  sense  of  touch  for  what  they  learn  of 
the  world  around  them. 


SIGHT,   HBABINO,   TASTE,   SMELL.' 


ai 


Fig.  5— Diagrammatic.    The  he.ivv  linps  fr«»,  *u 

ear  represent  the  nerves  alnnl- If  •    *"  *^®  eye,  nose  and 

travel  Lmthe2oSaSfiT.*Hiff''  '"'P"''"  °^  '""^^^es 

.  Another  line  niight  1,e  dSwS  from 'S  ^'^  °^  '^^  ^™"- 

the  nerve  of  taste     Th-  ?  T  ^"®  tongue  to  represent 

of  the  brainlSconTrlX^^'ot:^^^^^^^  '^^  P-« 

towards  the^rea  for  ta?te  ;  ^J^  ^^"'n^'ards  at  the  sides 
cavity  called  the  olfLtS/VegVon  %  fff  P*-'  ""^ '^^  "^^^^ 

3,  the  posterior  nares  or  ;^lf4°?„\oVe  thrn^f  f '*°'\''"°'^^  • 

4,  the  tongue  ;  5,  bone  of  lowlr  jL^  •  6  boni  T  '^^  "•"'* ' 
7,  the  epiglottis,  the  small  tonSfkVco^er^^  of  t^PP""  ^^-^ ' 
into  the  windpipe.  covenng  of  the  openmg 
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and  to  name  the  sen«  through  which  the  information 

The  foregoing  considerations  will  enable  pupils  to  see 
In    Z"'-^u'^°'""^-''°'  *'*  "fi™"  senses,  but  w  A 

earn  ma':'",^""^  l"  ""^  ^"""^  "ourlandle  Z 
heavy  hnes  from  .he  eye.  nose  and  ear  in  Fie  Treore 
«nt  the  path  of  messages  along  nerves  from  laTof 
these  organs  to  different  parts  of  the  brain 
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LESSON  XV. 

Clothing. 

We  wear  clothing  in  order  to  be  comfortable.  In 
warm  weather  the  clothing  is  light,  and"^  J," 
allow  the  heat  of  the  body  to  pass  away  into  the! 

to^tZT^T:  f**'"^  ■■'  ''=''"•"'  '"'  '^  '"^ 
tham  f™"  P^'''"e  away  from  the  body: 

that  .s,  we  a,m  at  keeping  as  much  of  the  heat  L 
possible  w^hm  the  body     Roughly  speaking,  the^  w^ 

m1      ,    rl^  °^  "'""""e-  »"d  we  make  these  two 
tands  out  of  hnen  and  cotton,  on  the  one  hand,  and  w3 
and  fur,  on  the  other  hand     tko*.    i  -.l-       . 
which  L  fiiu/    vu  ^*'  clothing  is  warmest 

Which  IS  filled  with  many  little  air-spaces,  because  the 
imprisoned  air  in  the  spaces  of  thi  do  h  is  a  p^r 
conductor  of  heat,  and  thus  prevents  the  heat  fC 
leavmg  the  body.    For  this  reaL  two  h'/ht  g"^ 
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worn  one  over  the  other,  are  warmer  than  a  single 
garment  of  the  same  weight. 
•  Fat  people  can  do  with  less  clothing  than  lean  people, 
because  the  fat  that  lies  under  the  skin  keeps  in  the 
heat.  More  clothing  is  required  when  a  very  strong, 
cold  wind  IS  blowing  than  when  there  is  a  calm,  even 
with  a  very  much  lower  temperature,  because  the  cold 
wmd  penetrates  the  meshes  of  the  clothing  and  carries 
away  the  heat.  In  very  cold,  stormy  weather,  fur  is 
the  warmest  clothing  that  can  be  worn. 

Rules  about  Clothing. 

1.  We  should  never  sit  or  lie  down  in  wet  clothes  or 
with  wet  feet. 

2.  We  need  more  clothing  for  our  beds  than  for 
walkmg  about,  because  the  muscles  generate  more  heat 
when  we  are  walking  or  standing  than  when  we  are 
lymg  down  or  asleep. 

clothmg  should  be  n.ade  a  very  gradual  one  in  order 
to  avoid  catching  cold.  Woollen  underclothing  should 
be  worn  m  autumn,  winter  and  spring;  and.  if  people 
are  not  vigorous,  a  lighter  kind  should  be  worn  in  the 
summer  also. 

un-fh  T'^!l-  '^°!^'"S  Should  never  be  worn  ;  it  interferes 
with  the  digestion  of  our  food,  with  our  breathing,  and 
a  so  with  the  flow  of  blood  through  the  body.  Tight 
clothing  round  the  waist  is  specially  bad  for  the  health. 
5.  If  the  throat  is  delicate  the  neck  should  be  protected 

7!i^TT'"  °''.°'J'"'  '"^'^^'^  covering  when  exposed  to 
cold  drafts  or  winds.  Low-necked  dresses  are  afruitful 
source  of  disease  of  the  respiratory  passages. 


PART  II, 


LESSON  I. 
The  Bodies  of  Animals. 

antaals.    They  wHI  t^l  ?„?Tr"'''"^  P"''  ■•■>  P« 
point  out  differences  bet.!e„  tle^Ji::^  X^d^^ 
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only  ,•  .he  nex^:har:f^:e      pC.T,;- ;  V*'  "■"""'' 
.•a»g;  .h.  „e„,  ,he  slo,h ,  and  faClh.  '^     '        °"''°"^°"- 

of  these  animals ;  but  in  the  caw  nf  „ 
there  will  be  gr^Iter  difficuhy     It  tmZ  T'' ]""'■'' 
beyond  the  power  of  school  cWId    n    "  Wentifvlirtf 
cot^esponding  parts  in  the  common  fZl     ut^^ 


THB  BAIB. 


S6 


cows,  sheep,  pigs  and  horses  all  walk  on  parts  which 
correspond  to  our  fingers  and  toes,  pupils  should  be  able 
to  Identify  the  remaining  parts.*     Horses  walk  upon  one 
toe ;  cows,  sheep  and  pigs  upon  two  toes ;  but  at  least 
two  other  toes  may  be  seen  higher  up  on  their  feet 
F,g.  6  shows  the  one  toe  of  the  horse ;  the  five  toes  of 
-he  elephant,  ourangoutang  and  sloth ;  and  the  two  toes 
o.  the  ox.    A  short  distance  above  the  foot  of  the  ox 
may  be  seen  two  other  short  toes  which  do  not  reach 
hard  ground,  but  which  help  to  keep  the  animal  from 
smking  ,nto  soft  or  marshy  ground.     A  similar  arrange- 
ment  of  the  toes  is  found  in  pigs,  deer  and  sheep. 
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LESSON  II. 

The  Hair. 

Materials:  the  same  as  those  required  in  Part  I,  Lesson  I,  and  in 
addition  bird's  feathers. 

Questions,  a  little  more  difficult  may  be  asked  in  this 
Form,  than  m  Form  I.  The  following  are  suggested: 
Wha  as  one  use  of  the  hair  that  grows  upon  the  arms? 
fnll  .K  ^\^"^^^'-  *«  this  question  ask  the  class  to 
touchjhese  hairs  lightly  with  a  pen  or  pencil.'^    How 

,  J^"  u,^  h'nd  limbs  of  the  common  fowl,  and  in  bi;ds  generally 
the.ankle  jomt  occurs  between  the  two  rows  of  the  ankle  bonel' 
The  one  row  fuses  with  the  tibia,  fomung  with  it  one  bone    the 

t:^ZC::  Vr  '""  ^'^^^  the  second,  third  and  fclu^h 
metatarsal  bones,  and  forms  one  bone,  the  tarso-metatarse.    With 

!!lL  par       '  *''  '""''"  ^^'^'  "^^  ^^  ^""'^  ^°  '^-tify  Z 

h.Z'ir*^t^-^'''°"*^' ''''"'' °^'^'  ''^'^  '^  *o"<=hed  we  feel  it; 
hence  these  hairs  are  organs  of  touch. 


^1 


26 


IKTROWOTORT  PHTMoLOOT  ANI>  HyoiBKR. 


true  of  other  .ntaals  besides  the  ho«e"     ,/,•,  '    ""' 
hair  on  the  human  head  ?    or     i   .  *  '™*  °f 

a  bird?    Where  on  ft^,     ^"^  "'"'"^^  ««  fathers  lo 

to  tum  g«y  r  Where  rrh'i'°*t '"'■'''■•''  **«'■" 
the  headT  Ask  hi  ^"  ""'  '«sm  to  fall  off 

forward  and  backed"""  ""'"'  ""  ""o^'  "«  ^'P 
Care  of  the  Hair. 

tho'4hi;te"so'irr '"'°"  ^"'"^ '"  '«<'  -<< 

head.     If  do"edrrirA^T"' ,"'''■'■"«  *~'''  '"  ''■e 
^nishedinJd'^rfn'd'-Ltir'^b-.^X^''''''''''- 

circulation  of  the  bW  in  fh^    ^1  ""P""''  "'« 
P^eventU^h^-^Vtrt  t^^^tZ 

palm,  of  .h.  hands  or  J^"Jl,.t:7.Z^"  ""^  "«""  "" 

naLT:u?onh7'Lirta'"r'^  '■"^-     "  »  «'-'  "—  •".' 

th™  «n,o,«  ,h.  dead  ha   *  h'Iv'^',''  '"""■""'■     '='°»™"« 
appearance.  °  ''  '"''  ""'  "'^o  ""IP'  <»  improve  their 

.h^°c°,o™.'^r,:;;'' 'n'r''^  u  r"*"^  '^™ "  «•  "^ «. 

.He  contraction  of  a  I'.r.ta^T,'"";:"''  ""  "«'"'"<"  "S- 
l»dc  pMts  of  the  heT  "*"  "■"'''°  «'  «1>«  ftont  «.d 
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3^  Hair  should  not  be  curled   with  curling  tongs  or 
hard  paper.     If  curled  artificially,  soft  old  silkshouTd  be 

hair  and  helps  to  make  it  turn  grey  and  fall  out. 

cletn"^""  \'"'^^'  '''°"^'^  ^  ^^''^^^  ^"^  J^^P^  thoroughly 

sX^'aLtr'"  ^'^^"*"  ""^^'^  ^^^"-  ^'-^  -  ^^^ 

scilorS^'J'^M^'"''."'  *^'  ^''■<="J*t>°n  of  blood  in^the 

and^n!     •.  r  r  "°'  ^"  ^°''"-     "^^^^^  ^"^  ^^^^  ^^  loosely 
and  permit  the  free  entrance  of  air. 

tendmg  to  cause  decomposition  at  the  roots  of  the  hair. 


LESSON    III. 

The  Teeth. 

^«/ma/...  human  teeth;   teeth  of  the  ox  cut  open  lengthwise 
to  show  the  pulp  cavity. 

By  the  time  a  normal  child  is  about  six  years  of 
age   he  has  a  set  of  t«„ty  teeth-ten  in  each  ia,v 

teeth,  and  fourteen  are  molars  or  grinders.    All  of  them 

^e  l"r^r:%'^'^"  "'  '^"■PO"'^  '^"h,  because  they 
are  gradually  lost  and  become  replaced  by  a  permanent 


l\ 
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The  attention  of  pupil,  should  be  called  to  the  ,n,.ii 
h^«  the  ve^  end  of  the  root.  This  JS^i  ^  h.  bS 
vessels  and  nerve  to  the  pulo  cavitv*  ^f  *u     " "°° 

Care  of  the  Teeth 

«.d.^Jheseac,ds  act  upon  the  teeth  and  cau«  then, 
t«^h^houw'^^  """"'''.  f  '■'^  ""="  8«'  '»'"«"  'he 

^i^L'arLirretb^  ^  ^"'■"  °'  -'-^^  '-"- 

decVTthe^^;?  ■■r/^t"  '"  *'  ""■"''  -"- 
.ubs^uently'LtfUhl/e"^""   ^    '''"'^'    "-* 

e,t*™^"''"';  "'*  '""  '"*  ''''°'''''  l*  encouraged  to 
^erateMough  or  hard  food.    Th,.  .iU  tfnl  Z 

variations  fro™  .h.„  A^.^^    '™""'" '  ""'  *"'  »"  »"«>  -We 

moulded  round  the  cavity  '  ""  '*'"'■"«  '• 

oni^r^nXr^S:- S- --  -  -.  ca. 


I  'I"  I 

ml 

mi 
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LESSON    IV. 

The  Teeth. 

ir*ri^a/f.-  different  kinds  of  human  teeth  ;  a  set  of  dog's  teeth  • 
a  set  of  ox  s  teeth  ;  or  the  lower  jaw  bones  of  different  kinds  of 
domesticated  animals  with  the  teeth  in  their  sockets. 

The  teeth  which  an  animal  possesses  are  suited  to  its 
food  and  mode  of  hving.  Thus  in  cats  and  dogs  the 
canine  and  bicuspid  teeth  are  the  main  ones,  and  are 
used  m  tearing  the  flesh  of  their  prey.  These  teeth 
are,  therefore,  chiefly  pointed  or.es.    On  the  other  h^nd 


Fig.  7— Permanent  teeth  not  including  the  four  wisdom  molars. 
In  one  jaw  four  incisors,  two  canine,  four  bicuspids  or  pre- 
molars, and  four  molars. 

the  molars  or  grinders,  are  prominent  in  cows,  sheep, 
and  horses.  In  rats,  squirrels  and  beavers,  the  incisors 
are  the  prominent  ones  because  they  are  used  in  cutting 
wood,  opening  nuts.  etc. 


so 
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Care  of  the  Teeth. 

yeI;rv!r?\"'"V'*"""""''''  ^  «»""'"«J  twice  a 
year  by  a  dentist  and  any  cavities  should  be  filled 

..:os?rca'r;r:,rrtS'e'i^:^  ^  --'/-" 

cavities  in  them  should  UrfilleT^tntr-    ^"' 
inttnir"  "'°"'''  ^  ""'°''''  ''°^  "-^  "^'h  "'  '«8"'ar 

4-  Take  care  to  employ  a  dentist  who  sterilizes  his 
mstniments  before  using  them.  wrnizcs  his 

with  a^ml'f  *  ''^''i!^"  '"'••  *'y  '''°"'<1  >»  «P'«ed 
"hi  ,  .,    "•  *'"'"  ''y  "•«»"»  of  a  "plate,"  or  bv 

premolars  between  the  ninth  andtLt   \u    c  '  '^'^"^pids  or 

sixth  ;  the  second  moW  alt  ^^^^^^^^^^^^  ^"^r  ^'^ 

wisdom  teeth,  about  the  twentylu nh     bit  ht^^  '"."'"^'  °'' 

considerable  variations  in  time  '  '^^'"  '""'"  *'« 


TlIK  RKIK. 


tl 


LESSON    V. 
The  Skin. 

In  begfnnrng  this  lesson,  certain  problems  about  the 
•tructure  and  thickness  of  the  skin  may  be  propounded 
to  the  pupils.  The  following  are  suggested  :-If  possible 
find  places  on  the  hand  on  which  the  skin  is  thick,  and 
other  places  where  it  is  thln.»  Can  similar  places  be 
found  on  the  face? 

What  occupations  cause  thickened  skin  (callosities) 
on  the  palms  of  the  hands? 

Scratch  the  skin  with  a  clean  needle,  and  then  tell 
whether  pam  is  felt  first,  or  whether  a  tiny  drop  of 
blood  comes  first. 

Give  a  reason  for  saying  that  the  skin  consists  of 
two  coats  2-an  outer  one  that  causes  no  pain  when 
cut,  and  an  inner  one  that  contains  nerves  and  blood 
vessels  To  prove  that  there  are  blood  vessels,  press 
the  end  of  one  finger  firmly  against  the  skin  on  any 
part  of  the  hand,  and  a  white  spot  forms  underneath. 
Explam. 

The  outer  layer  of  skin  is  the  epidermis,  or  scarf 
Sicin;  the  inner  one  is  the  dermis,  or  true  skin.     The 

hands  than  on  the  palms.  In  the  case  of  manual  laborers  this  is 
very  apparent,  callosities  being  formed.  The  skin  is  equally  thin 
on  almost  every  part  of  the  face.  ^ 

•The  epidermis  of  the  palms  of  the  hands  and  the  soles  of  the 
feet  can  be  pared  off  with  a  sharp  knife  or  razor  without  c.nusin^ 
any  pam,  or  drawing  any  blood  ;  consequently  we  say  that  it  is 
devoid  of  nerves  or  blood  vessels.  /      ^  u  « 
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epidermis  is  made  up  of  many  fine  scales  lying  one 
upon  another;  these  are  being  worn  off  at  the  surface 
and  new  ones  are  being  formed  underneath  all  the  time.» 
When  a  blister  forms,  the  epidermis  is  separated  from 
the  dermis  by  a  watery  fluid  which  comes  from  the 
blood.    If  the  blister  be  opened,  which  should  not  be 


^eatPOi 
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Fig.  8.— Diagrammatic  vertical  section  of  the  skin. 

done,  the  epidermis  may  be  cut  without  causing  pain  • 
but  the  underlying  dermis  will  be  found  to  be  verv' 
sensitive.  ^ 

A  corn  is  an  outgrowth  of  the  skin  of  the  foot  caused 
by  ill-fittmg  shoes.  A  part  of  the  skin  that  rapidly 
grows  too  thick  is  a  wart ;  it  is  not  due  to  pressure  or 
friction  as  corns  are. 


»DandruflFis  composed  not  only  of  the  scales  of  the  epidermis, 
but  also  of  an  excessive  discharge  from  the  oil  glands  of  the  hair. 


THB   ETB. 

Care  of  the  Skin. 
I.  Warts,  if  let  alone,  will  disappear  in  time. 
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2.  All  cuts,  or  bruises  that  break  the  skin  should  be 
washed,  and  the  wound  covered  with  a  clean  plaster  or 

the  blo^  ^''^''^"'  "^''^^'^  ^^'""^  ^'■'""  ^""'"^  ^"*° 

3.  Pimples,  boils  or  abscesses,  should  never  be  picked 
with  a  pm  nor  opened  with  anything  but  a  sterilized^ 
needle  or  knife. 

4.  Absolute  cleanliness  is  a  cardinal  principle  in  the 
surgical  treatment  of  all  wounds  or  sores,  and  cleanljness 
of  wounds  can  only  be  secured  by  washing  with  water 
that  has  been  well  boiled.  The  sore  should  then  be 
dressed  with  cloths  and  bandages  which  are  scrupulously 
clean.  If  this  is  not  done,  the  surgeon  might  be  sowing 
the  seeds  of  disease  in  a  wound  instead  of  helping  to 
heal  It.  *^    * 


LESSON    VI. 
The  Eve. 

The  external  parts  of  the  human  eye  having  been 
taught,  attention  may  then  be  called  to  the  eyes  of 
household  pets  for  the  purpose  of  noting  resemblances 
to.  and  differences  from,  the  human  eye.  In  this  way 
children  will  learn  that  the  pupil  in  a  cat's  eye  is  larger 
than  m  a  man's.  It  will,  therefore,  admit  more  light,  and 
enable  the  cat  to  see  objects  in  a  dim  light  or  at  nieht 
better  than  a  roan  can. 

The  use  of  other  parts  of  the  eye  may  also  be  taught 
The  eyebrows    protec^_the_eye    fromsmall    objects 
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coming  from  above,  and  they  were  probably  more 
useful  to  savage  than  to  civilized  man.i  The  expression 
of  the  emotions  (anger  or  surpriseV  by  movement  of 
the  eyebrows,  are  recognized  by  even  young  children 


F.g  9.--Diagrammatic  front  to  back  section  through  the  eye. 
Sc  the  sclerotic  coat;  Ch,  the  choroid  coat ;  R,  the  retina 
bemg  the  expanded  end  of  the  optic  nerve ;  VH  the  vitreous 
humor ;  L,  the  crystalline  lens,  surrounding  this  the  sus^nsl 
ligament,  and  this  attached  to  the  ciliary  muscle;  A^.  th^ 
aqueous  humor;  I,  the  iris,  extending  over  the  frint  o^  he 
lens,  exceptmg  the  circular  opening  in  front,  the  pupil ;  C,  the 


Mn  the  case  of  savage  men,  living  more  in  the  woods  than  in 
the  open,  the  eyebrows  would  help  to  protect  threyes  from 
branches  or  small  objects  touching  them  from  the  front  Xw^ 

rhnnT^'^*'*'""  **'  *^*  eyebrows  into  a  frown,  as  almost  cverv 
child  knows,  expresses  disapproval  or  anger.  Elevation  of  th^ 
eyebrows  expresses  a  question  or  surprised  *^' 
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Care  of  the  Eyes. 

distance  is  about  fourteen  in^!^'  J™  ^cTs  b:."'"^ 

Te  eyes.  *""'''  *"  "''"  "^''^  °"  =>  '«vel  with 

,„H  ?  ft"?'"^'  *'  '«*"  '■'"■'W  "">«  from  the  baclc 

u^;heprr-r;z;rr^^^^^^^^^^ 

needlework  provision  should  be  made  for  .esti„|  the 

eyes  from  time  to  time.    The  best  way  to  resTfte  ev« 

.s  to  look  at  a  distant  object  every  few  ^inutef         '^^ 

o.  Reading  m  cars  or  carriages  iniurps  the  ^v,=     xu 


■  J 

i 
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7.  The  habit  of  wearing  thick  or  dotted  veils  may 
do  harm  to  the  eyes.  A  thin  veil  with  a  large  mesh 
does  not  mterfere  with  vision  or  do  harm 


LESSON  VII. 
The  Ear. 

A  close  examination  of  the  outer  ear  will  reveal  the 
pre^nce  of  hairs  at  the  entrance  to  the  meatus.  Some 
of  the  brighter  pupils  may  hazard  a  guess  as  to  the 


ocfi/ea 


Fig.  la-Diagrammatic  representation  of  the  ear.  The  outer  ear 
extends  from  the  pinna  to  the  drum.  The  semi-circuit 
canals  and  cochlea  constitute  the  inner  ear.  The  middle 
ear  lies  between,  and  is  connected  with  the  throat  by  the 
Eustachian  tube.  The  cochlea  is  the  true  organ  of  hearing! 
The  semi-crcular  canals  form  part  of  the  mechanism  for 
mamtammg  the  equilibrium  of  the  body. 

functK^n  of  these  hairs,  namely,  to  keep  out  small  objects 
mcludmg  msects.  Most  pupils  will  have  noticed  the 
exit  of  particles  of  wax  from  the  meatus,  and  they  may 
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be  told  that  this  substance    comes    from  small  wax 
gS^  '"  the  meatus,  which  closely  resemble  sweat 

J'H^h^u  ""^'^  °^  ^'°^'  *""*  '^'"^  ""^^^^  ^^"^"'ar  animals 
which  have  no  outer  ear.  pupils  may  be  asked  how  we 

nnnn  *^^1"^\^"'"»^'^  ^^^  hear.»  Ask  also  which  of  the 
pupils  m  the  class  can  move  their  ears.  The  muscles 
are  present  for  moving  the  human  ear.^  but  few  persons 
possess  the  power  of  using  these  muscles. 

Inside  of  the  drum  is  a  small  cavity,  the  middle  ear. 
Th.s  ,s  connected  with  the  phaiynx.  or  back  part  of  the 
mouth,  by  a  fine  tube,  called  the  Eustachian  tube. 

Care  of  the  Ear. 

oar';  J'T  T^^'^'T  ^r^""'  '"  '^'  "'^^^^^  ^"d  causes 
partial  deafness.    It    should    be    removed    by    gently 

synngmg  with  lukewarm  water.  ^ 

2.  Pins  or  needles  should  not  be  used  l  •  remove  wax 
as  they  may  pierce  the  drum  and  impair  i      ring. 

thrt  J^T^"^''  '"  sometimes  caused  by  a  o.sease  in  the 
tlT  1°M  ^  V^'  Eustachian  tube.  Impaired  hear- 
ing m  children  should  at  once  lead  parents  to  consult  a 
physician. 

h.t.f'^T  ^Au  "'^'  T"""'"B.  or  diving,  water  should 
o^rhetd"''""^^"^  ^  ""^"'•^'  throwing  „ove™e„t 


'From  the  fact  that  an  !iriin^^[ii;^^[^^^~^~^;^-^ 
hear;   but    m    corroboration  of  this,  in    the  case  of  fi^'     anj 
toads,  we  know  that  they  can  hear,  because  they  can  be  ^^ten^d 

JThree  muscles  are  attached  to  the  outer  ear  in  man  •  the 
a»ra/uns,re/ra^„s  and  a//o//eas.  "® 
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I„i*  ht""^  "°"*''  °'  *^P^°«o"«.  or  even  excessive  blow- 
ing of  the  nose  may  injure  the  ear  and  impair  hearing. 

6.  Do  not  allow  a  barber  to  cut  the  hairs  at  the 
entrance  to  the  meatus. 


LESSON   VIII. 

Sense  of  Taste. 

Matzah: j\^s  or  porcelain  buttons,  clean  silver  coin,  Rraphite. 
marble,  wood,  candy,  table  salt,  quinine  and  vinegan        ^ 

In  studying  the  sense  of  taste,  children   should  be 

Tsk  tZV'fi^T  "'"r'  "^^  -P-"-ents  at  home. 
Ask  them  to  find  out  whether  such  solids  as  glass  or 
porcelam  buttons,  silver,  graphite,  marble,  and  wIxkI 
have  any  taste  They  will  of  course  bring  contradictory 
findmgs,  but  these  should  lead  to  further  experimenS^ 
For  example  most  will  agree  that  glass  has  no  taste 
some  w,ll  be  doubtful  about  graphite,  and  all  will  agree' 

que  tr  Hr  •  >'::  "'"^'^ "'"  ^"^^^^*  ''^^  ^-'-^ 

question:  How.s  ,t  that  some  solids  have  a  taste  and 
others  none  ?  To  answer  this,  ask  the  pupils  to  allow  solid 
substances  to  stand  in  water  for  some  hours  and  then 

LTvV   T;\  '"  '"^^  ^"^y  *^^  ^--^^  --l"^on 

may  be  reached  that  only  those  solids  have  a  taste,  which 
are  soluble  m  the  saliva.     Or  the  statement  may  Le  put 

n  another  way :  Liquids  alone  excite  the  sensation  of 
taste.     To  verify  this,  ask  pupils  to  dry  the   tongue 

No  taste  will  be  at  first  experienced ;  but.  as  soon  as  a 


iW^BM  OP  TAS¥&  |A 

The  class  should  then  be  asked  to  find  out  in  what 

whetV  .h'^T^'  ''^  ^^""  °^  *-^«  -  located,  and 
whether  the  d^erent  taste  sensations  can  be  classified 

To    answer  these   questions,  solutions  of   sugar    salt' 

qumme  and  other  substances    should    be    made    and 

applied  w.th  a  camel's  hair-brush  or  swab  to  various 

parts  of  the    mouth-palate,  cheeks,  under  surface  of 

!.r„r^T'  '^  ^f  ^^^'  ^"  ^^^'''y'"^  °"'  these  experi. 
ments.  only  small  quantities  of  the  solutions  shoujd  be 
used  so  that  they  may  not  be  spread  over  the  interior  of 
the  mouth.  In  testing  the  various  parts  of  the  tongue 
he  organ  should  be  protruded  and  the  pupil  should 
signify  his  answers  by  signs. 

Tastes  are  usually  classified  into  (,)  sweet.  (2)  bitter 
(3)  acid  and  (4)  saline,  but  pupils  should  not  be  dis- 
couraged  from  making  a  different  classification  if  they 

Call*  ' 

Having  studied  taste  sensations,  the  class  may  next 
be  asked  whether  we  learn  anything  further  about 
objects  by  placing  them  in  the  mouth.  Can  we  feel 
smaller  objects  in  the  mouth  by  means  of  the  tongue 
than  by  means  of  the  fingers?^  Can  we  estimate  L 
emperature  of  a  liquid  better  by  taking  a  mouthful  of 
It  than  by  placing  the  finger  in  it?2 

jThe  tipof  the  tongue  isT7ery  sensitive  touch  orean      Two 
points  (for  example,  those  of  a  pair  of  compasses)  caXdj^rn? 

rn^t  of  7T'  ^"^'  "^^  ''"^^'^'^'y  ^y  t'^e   ongue  than  by 
the  tips  of  the  fingers.     See  lesson  on  the  sense  of  touch.  ^ 

the  fLgr'"  "  "°"  '^"'"'^  *°  "  ''''^^'  °^  ^«-P«-t"re  than 
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LESSON    IX. 
Mastication. 
Mastication    i,    tli*  act  of  diewing  the  food      To 
ntroduce  tl,i,  subject,  children  should  te  ask^abou" 
ttemannerin  which  domestic  animals  talce  their  food 
D^  swallow  theirs  at  one  gulp  just   as   did  thdr 
md  ancestor,  who  hunted  in  paclcs.    The  quickest  ^Z 
go  the  most  food.    Cats  eat  theirs  leisurely  as  a  soliu^ 
»m>al  would..    Oxen  graze  the  fields  or  woo^sfo^ 
food  and  keep  ,t  in  the  mouth  only  long  enough  to 
mo.sten  .t  for  swallowing.    Deer  have  the  same  hab^ 
«.d  after  gathering  enough  food  ,e.i„  to  some  place  of 
«fely,  where  they  lie  down  and  chew  the  cud     Th" 
chewing  is  mastication  proper. 

G.^'  R '!  •"°"-  *•  ^-  'GI»<l«one,  Prime  Minister  of 
Great  Britain,  gets  credit  for  the  rule:  "Thirty-two 
chews  to  a  bite"  If  he  ever  gave  this  rule  to  any2,Mr 
Gladstone  merely  meant  to  emphasize  the  great  im^rt- 
l^ce^grmding  the  food  between  the  teeth^  untilT^^ 
rrfu,»d  to  very  small  particles  and  thoroughly  mixed 

rf  th  '^  f  *'  '"°''*'  *"«  ""'«•  The  digestion 
of  the  food  &^W  in  the  mouth.  If  food  is  not 
ttioroughly  masticated,  more  of  the  work  of  digestion 

hi     ri^r  *^  '"""**  *"•*  ^'"»"  'nte'""^  than 

foods  ,s  hkely  to  suffer  from  indigestion  in  the  course  of 
a  lew  years. 

r^h^^lu  "°"'  *"''  *'^"'  "^  '°"'*''y  *"'"'als  in  the  wild  state  • 
eat  It  at  their  leisure.  They  are  then  not  afraid  of  losimr  their 
^ots  LX"°^'  ''-''^  --'  °^  ^^'  -  ^'  ^^«  -'  wiTh 
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Rules  for  Eating. 


1.  Meals  should  be  taken  at  regular  periods,  five  or 
SIX  hours  apart,  three  times  a  day. 

2.  No  food  should  be  eaten  between  meals,  because 
the  stomach  needs  rest  just  as  other  organs  do. 

3.  Delicate  people  should  not  eat  when  tired.  They 
should  lie  down  for  twenty  minutes  or  half-an-hour 
before  eatmg. 

4.  People  should  not  bring  their  worries  and  anxieties 
to  the  table.     If  they  do,  their   food    will  not  digest 
properly.     Mealtime  should  be  a  time  for  fun,  laughter 
good  stories,  and  pleasant  conversation. 

5.  Some  people  seem  to  require  four  meals  a  day 
especially  if  engaged  in  hard  manual  labor.  Those 
who  are  recovering  from  a  severe  illness  may  be  allowed 
five  meals,  if  their  digestion  is  good. 

6.  There  is  little  danger  from  overeating,  if  plain  food 
only  IS  taken. 


LESSON  X. 

Digestion. 

Materials  :  the  gullet  and  stomach  of  a  cat  or  a  rabbit. 

Eating  and  mastication  are  really  the  first  two  steps 
in  the  general  work  of  digestion.  In  this  lesson  it  will 
be  proper  to  ask  in  the  first  place  why  we  eat  The 
children  will  answer  readily  enough  that  we  eat  because 
we  are  hungry.  If  the  further  question  be  asked  :  How 
do  we  become  hungry?  the  children  will  be  unable  to 
answer.      They  must  then   be  told    that  we  become 


a 
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hungry  because  little  bhs  of  mir  k~i: 

away  and  dying  all  the  til     tk^'  ^"^   ^"*'"«^ 
«    J   .  ,      "^*"s   a"  me  time.    This  waste  matter  i« 

earned  by  the  blood  to  the  skin,  lungs    kLreysld 

intestines  and  thrust  out  of  the  body.  *^ 

it  ^LT'  ""i"'  '  ""■'^  '''"""°"  "V  •»  "ked  ••  How  is 
weigh  /Vht  "°'  «~'r„">'"ner  all  the  tin,e  andloi 
wetLL  fiti  Tr",T"  '"ee"'"«'f-  Because 
lood  after  it  enters  the  stomach  pass  straight  into  fh. 
The  sTo  Jh°°'r*"  ""^  '^^-  "  "»■«  "  ^^Ced 

(*  ig.  1 1)  and  jt  may  be  explained  that  the  food  which  we 

eat  a  changed  bv  the  iuic«  nf  »i, .t         "uicn  we 

o  u  oy  me  juices  of  the  mouth,  stomach  and 


heart  (cardiac  endT  7  ',       ^  °^  *^*  "^'^^^^J*  "««  the 

they  b«OM.  <lat.^^  o„.  L^  *k' X*'"^'^';  "■«  '>. 

against  tlie  outer  or  muscular  coat. 
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^^o/;^!  SV"^*-^-  'hat  can  pass  through  the 
H^Isofthe  mtestines.  enter  the  blood,  and  nourish  the 

Care  of  the  Digrstive  Organs. 

m^l^n'^u"'"^  ''°''*  ^"""^'"^  "'"^'^  >'<l"'d  during  a 
mjl.  Dnnkmg  tea,  coffee  or  water  dilutes  the  saliva 
a^^  causes  us  to  swallow  food   before  it  is  properly 

orll^rl:!"'**  "''^l^  ^"^^  '^^'  ~"*^'"  '""'^h  vinegar 
or  acds  because  they  stop  or  diminish  the  flow  of 
saliva,  and  prevent  its  action  on  the  food. 

3.  Alcohol  irritates    the    inside  of  the  mouth  and 
^'tr.'    "^"  ''^  ^^^^^^  °^  'h«  i"--  upon  the 

ncapable  of  domg   its   work.      Alcohol    should    not, 
therefore,  be  taken  along  with  food. 


LESSON    XI. 


Breathing. 

AAParafus:  pair  of  large  caliper, ;  n.bber  bulb  with  a  hole  in 
It ;  distended  lungs  of  the  frog. 
What  different  parts  of  the  body  can  we  see  moving 
when  we  are  breathing?  Parti/ as  a  result  T^urf 
guesswork  and  partly  by  mistake,  children  will  enumerate 
P^^^J^^^J^iov^Ji^^   that  do  not  move »    The 


^  anohvoronr  Mwiotoor  aitd  .mniM. 

TnTa'^"!.^  •"u'"  ^""^"  *>"  ''^^  blackboard  and 
«^en  the  teacher  should  proceed  to  verify  or  disprove 
the  answers  m  presence  of  the  class.  ^  ^'^P'ove 

To  show  changes  in.the  size  of  the  chest  a  lar^e  oair 
of  curved  cahpersi  should  be  applied  from  frnt'^to 

A 


^'''i^s^t  ^''^""^^  ?""•  °^  *^*  "■""''  •«  •»»P''-«'0"-    B.  their 
^smon   m   expiration.     St,  the  sternum  or  breast    boni 

thUttTyVrimThrat  ^'f°"  ^''^'^    -'^^^    ^^ 
•"•'«  cavity  from  the  abdomina    cav hy  below      In  5«-«: 

60W.I.  thM  pu.h,ng  o„.  U..  .bdomin.1  wall..  A^  i„  f™, 
o„t.r  ha|}<^'rS  .heel's  H°'  "*.""  *"■  '«■«  '"*"  »'  «•-« 

.h.  ,wo  support,"^  xi.tr  r,h7.hr""\'''""  '■'"■' 

oinertothe  spine.     Then  ascertain  by  adjusting  the  caliners  thl 
difference  m  measurement  (.)  in  inspiratioi  and^j)  i„  Jxpfratiln 
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bwk  and  from  side  to  .idc  of  the  chest.  This  should 
be  done  first  ,n  expintion  and  then  in  intplratioii.  and 
the  difference  measured. 

The  teacher  should  then  explain  that  just  as  the  chest 
ncreases  in  size  from  front  to  back,  and  side  to  side:  that 
fa.  during  inspiration,  about  twenty  cubic  Inches  of  air  rush 
down  the  windpipe  towards  tlie  lungs,  and  they  expand. 
In  inspiration  the  diaphragm  descends  and  pushes  out 
the  abdominal  walls  (see  Fig.  ,2) ;  but,  of  course,  this 
movement  of  the  diaphragm  cannot  be  seen  in  the 
unopened  abdomen. 

Since  the  chest  decreases  in  size  in  expiration,  The  air 
is  forced  out  again.  The  air,  in  fact,  passes  into  the  lungs 
and  out  again  exactly  as  it  does  into  and  out  of  a  hollow 
rubber  ball  with  a  hole  in  it,  when  the  ball  is  compressed 
by  the  hand  and  released  again. 

Rules  for  Breathing. 

I.  The  air  we  breathe  should  be  the  purest  we  can 
possibly  obtam.  Many  diseases  are  the  result  of  breathing 
impure  air.  Tobacco  smoke  renders  the  air  impure  and 
poisonous.  *^ 

2  Breathing  through  the  nose  removes  more  of  the 
dust  particles  than  breathing  through  the  mouth.  It 
also  warms  the  air  better  in  cold  weather.  In  this  way 
the  health  of  the  throat,  windpipe  and  lungs  is  promoted. 

3.  In  either  sitting  or  walking,  the  body  should  be 
kept  straight,  the  shoulders  thrown  back,  and  the  chest 
outwards.     This  gives  the  lungs  free  play  in  breathing. 

4.  In  order  to  breathe  properly  we  should  not  wear 
tight  clothmg  round  the  body. 
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LESSON  XII. 
Bones. 

hour,  ,„  .  WMk  Mimion  of  hydnwrhloric  acid. 
In  the  second  lesson  in  the  study  of  bone,  we  seek 
to  find  out  the  cause  of  its  softness  and  touThn^ 

suZnr  o '"^  ?  f "  "^^"^ "'  *-  "ndr^f 

and  the  other  is  organic  matter.  The  bones  of  infant, 
have  much  of  the  tough  o,^anic  matter  in  them  but  no^ 
veo'  much  of  the  mineral  matter.     Their  b^ne"  a,^ 

M.Ik  which  all  young  mammals  live  on  at  first,  contains 
much  mmera!  matter-lime  salts-and  these  ^dX 
give  firmness  and  hardness  to  the  bones.    As  children 

fZf^-'?!!^u''°'"i  ='■■"  ^°™  -  ™PorUnt  p  rto" 
■,u  rT"    5    ''''■™  "'^"'■y  Poo'  P^ents  are  often  fed 

f^lr^"'"'"  ■'''''  ■'■'"^  ^='"^'  ^"d  *•>«"  they  suff^ 
f™mthed,sea.secalledrickets.in  which  the«isdefomT^ 
and  weakness  of  the  bones.  '""niiy 

The  experiment  which  furnishes  material  for  this 
lesson  shows  how  the  lime  may  be  removed  fL  a 
bone,  leaving  ,t  more  soft  and  pliable  than  at  binr  It 

torn  off  and  teased  out  with  needles,  shows  that  its 
minute  structure  is  a  network  of  fibres 'or  threads-the 
organic  substance  spoken  of  above. 

Care  of  the  Bones. 

I.  School  seats  should  be  of  such  a  height  as  will 
allow  the  children's  feet  to  touch  the  floor.     TWs  ^n" 
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orthe"  feet^  '^'^^  ^"^'  ^~"'  ^"'"^'  ^"'  ^''^  '^«  ""^^Sht 

J:^^l'}'''^!'^^<^^^^ranged  so  that  children  can  sit 
erect  while  writing,  and  may  not  run  the  risk  of  acquiring 
curvature  of  the  spine  or  stooped  shoulders.  ^ 

td'IZ'  ^"^^JfT^!"'  ^^-•^^«.  if  at  all  tight,  compress 
the  nbs.  diminish  the  size  of  the  chest,  and  prevent  the 
due  expansion  of  the  lungs.  These  articles  of  clothing 
should  never  be  worn  by  young  people. 


LESSON   XIII. 

Bone, 

Ma/ena/:  a  number  of  bones  that  have  been  burnt  .ver  night  In  a 
hot  furnace.    Also  a  long  bone  that  has  been  boiled  in  fye. 

rJ^^  ^"^'  ""^'"^  ^^""^  ^^"  ^"'•"t  °^^^  "'ght  bring  out 
c^arly  the  cause  of  the  hardness.  When  removed  from 
the  furnace.  It  ,s  found  that  the  bones  have  lost  weight 
They  must  be  handled  very  carefully  because  they  are 
very  brittle.  This  hard,  brittle  substance  is  the  earthy 
or  mineral  matter  of  the  bone.    The  organic  substance 

now  glne""        "'  "''  '''  *°"^'"^^^  °'  ^^^  ^-  '^ 

very  slowly  during  the  lifetime  of  each  person.  The 
bones  of  old  people,  therefore,  are  more  brittle  than 
those  of  young  people.     Some  lime  is  also  deposited  in 

otn^  T.  "^'""^^  "'"'^^'^  ^^^^  -^  elderly 
pcopl^   This  renders  them   brittle  and   liable  to  \^ 

ruptured  if  they  are  subjected  to  any  undue  pressure  of 
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blood  as  in  severe  muscular  exertion  or  the  inhalation  of 
chloroform  or  ether. 

Burnt  bone  retains  perfectly  the  shape  of  the  original. 
Sometimes  the  burning  process  shows  that  a  long »  bone 
IS  made  up  of  three  parts,  namely,  a  central  shaft  and 
two  extremities;  for,  after  removal  from  the  fire,  one 

shaft  Boihng  a  long  bone  in  lye  or  caustic  soda  will 
bnng  about  the  same  result.  This  fact  must  be  kept  in 
mind  by  the  surgeon,  because  long  bones  often  break 
shaft  ""^  °^  ""'°"  '^''^^"  *^^  extremity  and  the 
Care  of  Bones. 

1.  Girls  should  wear  short  skirts  because  these  allow 
of  free  movement  and  better  development  of  the  legs. 

2.  Children  should  not  be  allowed  to  jump  from  any 
great  height  lest  they  injure  their  bones  or  joints. 

3.  Exposure  to  cold  and  wet  should  be  avoided 
because  this  frequently  leads  to  a  disease  of  the  joints 
known  as  articular  rheumatism. 

4.  Long  continued  indulgence  in  alcoholic  liquors 
impairs  the  power  of  the  periosteum  « to  repair  fracture  of 
Dones. 


The  arm  and  leg  bones  are  examples  of  long  bones;  the  wrist 
bones  are  examples  of  short  ones;  the  shoulder-blade  of  a  flat 
one  ;  and  the  hip  bone  of  an  irregular  one. 

^Zt^  P«"o«t«"'n J^ay  be  described  as  the  tough  tissue  or  skin 
which  covers  the  bone. 


MOVEMENT.  ^j 

LESSON  XIV. 

Movement. 

Material:  a  muscle  obtained  from  the  butcher,  if  possible  with 

tendon  attached. 

place  these  under  two  heads.  Under  the  head  "  WiUine  » 
wnte  the  names  of  those  parts  of  the  body  which  move 
when  we  wish  them  to  move.  Under  the  head  "  Unwill- 
ing write  the  names  of  other  parts  of  the  body  that 
move  whether  we  wish  them  to  move  or  not.  What 
parts  of  the  body  move  when  we  are  asleeppi  What  is 
It  that  makes  the  forearm  bend  at  the  elbow?  To 
answer  this  question,  bare  the  arm  between  the  elbow 

h^l  !l^r'  k'P,V°""^  '"^^  "^'^^^^  P^^-t  with  one 
hand  and  then  bend  the  arm  backward  and  forward  at 
the  elbow  Tell  what  changes  in  size  and  shape  ^ake 
place  ,n  the  flesh  underlying  the  .kin  at  the  front  of  the 
arm  Use  a  tape  measure  to  find  out  whether  the  eirth 
of  the  arm  at  the  middle  becomes  larger  or  smaller  when 
It  IS  bent. 

Repeat  the  bending  of  the  forearm,  but  before  doing 
so  place  the  finger  just  above  the  angle  of  the  elbow 
At  this  point  the  tendon  or  cord  of  the  muscle  is  felt 
From  these  experiments  it  becomes  clear  that  just  as 
the  forearm  is  bent  towards  the  upper  arm   the  flesh 

^1x1  H     '.  .  "\  *''.''°"'  "'  *^^  "PP«'  ^r'"  becomes 
enlarged  and  hard.     The  skin  takes  no  active  part  in 

t.nn^7*"V^*.*  ""'^^  in  Sleep  are  the  parts  that  move  in  respira- 
t.on  and  m  the  circulation  of  the  blood.     Of  course  the  armTre" 
-^nd,  m  fact,  the  whole  body  is  often  moved  when  we  ^e  Lefo 
and  unconscious  of  the  movements.  ^' 


so 
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tte  movement  It  simply  rises  because  it  is  lifted  bv 
*.  swollen  mass  beneath.  If  the  movemenr^tte 
fleshy  mass  under  the  skin  has  been  carefully  j'ch^ 

will  ^\Z  I'tt""' "  *!  ""  '"  '«'"  -d'Xnt.1 
wuioe  seen  that  the  mass  shortens  and  thickens  and  in 

*ortening  pulls  on  the  co«l  which  is  evidently  atUch^ 

t^lf-'^t  ■"""'  "'"•' "^"^  The  shole^b^nt 
fix^.  « .s  the  upwaM  pull  on  this  cord  that  raiserJhf 

jartonlTfi""'  '^  '"  "^""'"e-  "o^e  *e  =>""«,  lips, 
jaws,  tongue,  fingers,  are  brought  about  by  musclk^f 
which  there  are  over  two  hund^  in  the  Zy 


LESSON  XV. 

Ventilation. 
Give  a  reason  for  savin?  that  air  ic  ^«    • 
w^  room  all  the  tin,e.4I  tLaTafr' is'  ea"™^^  Z,l 

^ojneip^hildren  to  answer,  the  teacher 

-  i,  «,.,ri„,  a  '.^rc^rursri.  rsitv'*"-  • ""' 

»»««iy.  b«  «.i.  «,  i,  „„,  „  ^.;^  «  »-  ^  -™^ ..  con. 


VMHIUTIOK.  ,, 

should  direct  them  to  try  an  exDerim™t  =»  i. 
teacher  may  perform  itTn  Xf  '  *"""''  "  ""^ 

Proceed  as  follows:    Light  a  candle  and  place  it  in 

tLlT    T1:  "^  °'""'"«  ="  "«-  ""  inch  or  two 
t^e  t.«  !  ""*  "*  ""  '°P  °f  ">«  door,  and  theH 

draught  be  felt  with  the  ha^dV         ""  °'  ""  ""'^^"^ 
In  the  winter  time,  ask  the  children  to  eo  to  th, 
endows  and  find  where  cold  air  is  coming  in^   Where 
ma  school-room,  do  we  find  most  warm  air?    Is  Unear' 
the  ceiling  or  near  the  iioor?    The  answer  L      ^ 

differs  from  that  outside.    Wit  smells  "stuffy -aV^fi" 
to^^the.     ,t  should  be  as  fresh  and  sw4  ^  ^^l 

Rules  for  Ventilation. 
I.  I"  ^""'n^er  time,  both  windows  and  doors  should  h. 

-— ; ;[j;esn_aii^to_come  in  at  one  opening 

at  night,  but  resort  to  chli's^  tab  es  or  ? r  "''°"  '^'  ^°°' °^^  '"""^ 
cold  air  that  lies  upon  the  fl<;or  '  '°  ^'  **"  ^'.'^P*^  ^^« 
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and  the  stuffy  air  of  the  room  to  go  out  at  a  different 
opening,  but  people  in  the  room  should  be  carefu  "o 
avoid  draughts.  ^ 

3.  If  people  are  sitting    in   a  room  in   winter  the 
temperature  of  the  room  should   be  about  68°  F  •  if 

need  no!  "^''^7^,^"*  ^^  --king,  the  temperature 
need  not  exceed  6o   to  65°  F. 

rolf  ^v  l^u'"'  '^^"'"^  ^^  *^^^"  *°  ^^"tilate  living 
rooms  which  have  been   tainted  with  tobacco  smoke 

LESSON  XVI. 
Sleep  and  Recreation. 
Why  do  we  sleep?    Why  do  we  need  restPi    Can 
we  rest  in  other  ways  besides  sleeping?    Some  such 
questions  as  these  should  be  written  upon  the  board 
and  after  pupils  have  had  time  to  think  them  over,  the 
answers  also  should  be  placed  upon  the  blackboard 

rh,?[  """"i!!!  ""^  f^^  ^^"^^  -^  ^"-^  tired.  School 
children  become  fatigued  by  the  mental  labor  of  study 
and  recitation,  and  by  the  bodily  exertion  of  playing 
games  and  taking  calisthenic  exercises.  Their  minds 
become  rested  by  recreation,  and  their  bodies  become 

I^d  hoS'^  'T^  °^  ^^'"^  ^°^"-     ^'  "^Sht  both  mind 
and  body  rest  in  sleep. 

Pleasant  reading  is  one  form  of  recreation  whid   a 
boy  may  take.      But  he   may  also  find  recreation  in 

mont^  J  °"^  climate,   plants  rest  durin?  the    *int^ 

months ;  and  associated  wiih  plants,  many  insects  ilS  '*" 
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Which  he  takes  pleasure  and  which  he  adoots  LZ 
cho.ce-„ot  from  necessity,  otherwise  it  is  noXaSr 
A  monotonous  diet,  monotonous  round  of  tofl  ^L  f 
reoreation-all  of  which  are  chan.ct:riif  oflmerL" 

Rules  Regarding  Rest. 

the''h^'',1t*"  "'?'"•'  **  "'*™  •»"  "°t  too  heaw     If 
the  bed  clothes  are  kicked  off  durine  sleeo  i, ;?        ii 

an  indication  that  the  child  is  t^warT  I    the-  ^ 
danger  of  the  child  catching  cold  wlht  „ 
should  be  worn  instead  of  nfght^wns.   *      ™  *"" 

2.  The  foot  Of  the  bed  should  always  be  ne,^»=.  «, 
stove  or  other  source  of  heat  in  a  bed^m  "' 

3-  Ample  fresh  air  should  be  admitterf  t^  h-j 
at   night,  and   they   should    be  ttrugh  y  ^r^H 
several  hours  during  the  day.  ^  '^'^ 

4.  It  is  a  great  mistake  to  preoare  for  an  »«,    •     .- 
by  sitting  up  late  at  night  to  study  ^"^"^'"^^^^^ 


LESSON    XVII. 

The  Nose. 

The  entrance  to  each  nasal  cavity  is  the  nostril 

notiZ^kr  the  *:  "-y  "^'"«  direct,y''f."mTe 
nostril  back  to  the  pharynx  is  the  part  alone  which  air 
passes  on  its  way  to  the  windpipe  and  lu^J   1 1 
therefore,  often  spoken  of  as  the'  «spi,itoi?  ^^oi^- 
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waccn  a  dog  when  he  is  "trarHno  "  o«       •     i         , 
master.     Why  does  rZn\       J^^^      "  *"""*''  °''  *»»« 

^rfume  of  flowers  attract  bees  and  wasps  ?  »  Get  ™p*' 

Care  of  the  Nose. 
I.  Do  not  neglect  a  cold  in  the  head     tk- 
smell  is  lost  sometimes  through  the  eLJ^^^^ 
catarrh  of  the  nasal  cavities.  ^~"'*' 

imLJL*^a  nr'^'  ''^"**'  *^~"^^  *^«^  "°««  becomes 
impeded,  a  physician  should  be  consulted     Tu;       7 

cWly  good  for  .rackinn:,'; ,  Z  ^'i^',  *."''™''  "  "* 

■Many  i„,«,s   =re   a.taaJ^^^'        f  """'^  "'"""• 

flower..  atlracted   by  the  colors  and  perftime  of 
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LESSON  XVIII. 
The  Tongue. 
Material:  a  calfg  tongue. 
The  class  will  readily  recognize  the  skin  or  mucous 

ZT^r'T""^'''^  ""^^'  tongue,  and  on  cutting  it 
Of^n  they  will  see  that  the  mass  of  the  tongue  consists 
ch  efly  of  lean  meat  or  muscle  tissue.  On  close  exami- 
nation  of  the  surface  they  will  perceive  the  rough  eleva- 

told  that  the  nerves,  which  carryr  taste  messages  to  the 

thel"  ?>?,  "  "'  *°  *"''"  *^'"S*'  «"^  »•"  «"d  about 

budl  ^'"'"^"*=««  »"  «"«nute  organs  called  taste- 

.n^^'"''°I?.?°"''^  ^  ^''^"*^  *°  *^«  *^'ff««^nt  forms 
to  leUh       i'''  '^^P'"*'  '"^  *^^  P"P"^  '"-y  b«  -«ked 

finltr  '^T     """  °^^  "^''^  °^  *  ^°^*  *°"g"«  ^'th  the 
finger  and  compare  the  form  of  the  papillae  in  these 

animals  with  the  form  of  papilla,  on  their^own  tongue" 

A  hand-mirror  may  be  used  at  their  homes  for  the 

purpose  of  making  observations  on  the  tongue.      In  a 

•Three  kinds  of  papillae  are  found  on  the  surface  of  thi.  hnmo« 
tongue     ircumvallate,  fungifonn.  and  filifom^"1S^'^e  .^^or 

ip    aTthe  fi^ffoTK™  "'  ''""''■'^  '^''^y  °^«^  »he  sides  and 
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IimiODUOTOBr  phtwoloot  aitd  BYOinil. 


ftTJA^Zr*^!:'  '^'^  ^'S^*"  ^»  *  P'n>*»h  red  color      If 

Care  of  the  Tongue. 
^.e  ^  .„  .oced  Within  the  mou*.  ^T:i' 

one  »bsunce  and  .  si™i,„  on..Tit  iT'L.^""? 
ducnminate  carefully  between  tliem  '° 

as  they  suppose,  taste  right  *** 


ALOOaOL,  ▲  POUON.  5| 

LESSON  XIX. 

Alcohol,    a    Poison. 

if«iW..  dcohol  of  5%,  ,0%  and  15%  .trength.*    Fmh  water 
•nimalcules ;  aquatic  worms  ;  gammarut ;  Iarv«  of  the  May 

SdlS  "^"'^  *'""•  '"  ''''''  *°  P'**^^  *•  »'~»'«' 

Theaim  of  a  first  lesson  upon  alcohol  should  be  to 
show  Its  effects  upon  animal  life.  This  can  best  be  done 
by  immersing  very  small  animals,  such  as  can  he  found 
in  most  pools  and  ditches,  in  different  strengths  of  alcohol 
m  watch  glasses  and  observing  them.  A  magnifying 
glass  w.  be  found  useful  in  making  observations  upon 
the  smallest  forms.  ^ 

The  two  prominent  effects  of  alcohol  may  be  demon- 
strated  upon  these  tiny  creatures  almost  as  clearly  as 
upon  human  beings.  When  first  placed  in  the  solutions 
the  movements  of  the  animals  become  quite  lively  • 
Illustrating  what  is  known  as  the  stage  of  excitement  ' 

fJ^'  K  f"\'°  '^"^  stimulating  or  irritating  effects  of 
the  alcohol.  A  stage  of  quietness  soon  follows,  due  to 
the  sedative  effects  of  the  poison.  If  the  animal  is  not 
removed  from  the  solution,  the  sedative  effects  become 
more  and  more  marked.  After  some  time  it  passes  into 
a  deep  sleep,  known  as  narcosis.     Death  soon  follows. 

In  some  animals,  for  example  leeches,  a  greyish 
coamg  IS  seen  adhering  to  the  skin  after  death  This 
coating  IS  thrown   out    by  glands    in  the  skin  as  a 

» Alcohol  of  these  strengths  can  be  made  by  adding  5  parts  of 
absolute  alcohol  to  95  parts  of  pure  water ;   rl  parts^   fbsoL^i 

Jitl  «r  ""^^  °^  *'''"■ '  *"**  '^  P^»  °^  ««>^°'"t«  «>cohol  to 
55  parts  of  pure  water  respectively. 


u> 


Into  the  mouth.  "''"'"=>'  <"  «""£  »Icohol 

hour,    the  movement  of  their   drf,  *"'' "'  '^"' 

««ned,otherwi«„hey„LX''''*  Y".  ""^  ""'<='• 

movement  had  cea^  *!•?'""''"  »  ""cro,cope,  all 
On  being  t«n.ferred  toT^^^^™  "'  '^^^  '>"n«..». 
■t  *a,  found  that  they  werTilue^'        '"""'^  """««' 

A  fresh  lot  when  placetl  in  a  isV  .„i„.- 
be  at  once  paralyzed    ,nJ^J^. '  '»  "'""on  »eemed  to 

returned  to  fi^hS:  ""'  ''"''  °"  '^'"S 

s'^S^H'^S^^d  thrai;?;''"'™  p'"^  '•" » 

""•thin  two  minutes.  Tra^sfe^  TTT  "*"  «»»^ 
did  not  revive  I„  some  ^^  ^"^  """"'  *"«'' 
fomiedatonesidebeforrdeafh         •"^''  "  Po-^h 

the,r  movements.     I„  five  minute"  afflr1h«        "'""  "' 
ferred  to  fresh  water  they  were  a^  ifvely  tlT    """ 

A  107  solution  caused  ces«!aff-««     r    n 
'^'"°-    WerredtofrrtertS^~-;^". 


ALOOUOL,  A  POMOy. 
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move  first,  then  the  head,  and  within  an  hour  the  animals 
had  completely  recovered. 

In  a  15%  solution  the  animals  were  all  dead  and 
curled  up  within  three  hours. 

Gammanit.— One  of  them  when  placed  in  a  57 
solution  ceased  to  move  in  twenty  minutes.  Returned 
to  fresh  water  it  became  quite  lively  again  in  five  minutes. 

In  a  io7„  solution  another  gammarus  ceased  to  move 
in  four  minutes,  and  on  being  returnee  to  fresh  water  it 
revived  in  eight  minutes. 

In  a  157,  solution,  a  third  specimen  ceased  to  mo  t 
inside  of  half-a-minute.  Fresh  water  revived  it  in  ten 
minutes.  Three  others  placed  each  in  separate  solutions 
of  57o.  io7o  and  15%  for  an  hour  and  then  returned  to 
fresh  water,  revived  in  ten  minutes,  eighteen  minutes, 
and  thirty  minutes  respectively. 

Larvae  of  May  Fly.— These  seemed  to  resist  the 
effects  of  alcohol  in  a  more  marked  way  than  the  other 
animals. 

They  seemed  quite  indifferent  to  a  io7„  solution.  One 
of  them  lived  twenty-four  hours  in  a  157^  solution,  while 
another  lived  less  than  twelve  hours.  Evidently  one 
animal  was  much  stronger  than  the  other. 

This  experiment  illustrates  admirably  a  fact  that  is 
well  known  to  physicians,  namely,  that  poisons  and 
medicines  rarely  affect  two  individuals  in  precisely  the 
same  way.  One  man  may  pass  into  a  drunkard's  grave 
at  a  comparatively  early  age.  Another  may  drink 
immoderate  quantities  of  alcohol  for  years,  or  even  to 
old  age,  before  succumbing  to  its  evil  effects.     How  can 


we  explain  this  difference  fo  , 

ans^eri,  U,e  experiment  "u^r*!."!  '^P'*'  Tl,e  best 
'nherit  veo-  stro^  S«  co.^''"'''^  '°-  Son,e  animals 
«"ng  can  endure  tte  ?fe"'^r^  """'  ""■"»•  The 
"«!>  longer  than  the  weak     If  •  ^"°"'  °'  »"  ""nd' 

aJcohol  for  years,  when  other,  „„»  u?  **  '''^'=''  of 
«rength,  succumb  to  its  effS  ?„?""'"  "'*  »  ""-h 
""le.  ""^  '"  »  comparatively  short 

-X  ^zrrp^:,^'^!::  °^  ^-^o-  -d  tobacco 

The  foliowing  are  submitted  as  suitel  f    .t-''  """""^^ 

"Out  of  rtir.y.,„„  „„„„  .  '*'''*  '^'  *'»  Pui-pose: 

■««n,ly  exa^in^X  wS  "'".'".''"'  ''•'>*  "V  »l.o  were 

-H-  Newel,.  MA«Tm,  M.u'f  r!^        ""  «™«'  »»•!  races. 
™bl«  Which  ca„„„,  he  cSum  Hhr°  "'""  """« ■>»  Ctivt 


ALCOHOL,  A   POISON.  QJ 

"Alcohol  is  a  slow  but  sure  working  poison  that  robs  men  of  their 
food.  -A.  Baer,  M.D.,  /fo^a/  Sanitary  Commissioner,  Berlin, 

"On  salivary  digestion,  malt  liquors  have  a  very  great  retarding 
effec^especially  when  the  saliva  is  quite  dilute.-'-DR.  Chittenden 
and  Dr,  Mendel,  Yale  University.  Chittenden 

Fci^T^^TM^^rr"^^^^^^^ 

stl^Jir  aT  °^  *''°^°''  *'""  '^"^  '"°''  "'°^«"»«'  diminishes  the 
f,  fof  ;  /  *  T^  *"''"'  ''^  "'"  strengthening  effects  of  alcohol 
mZt^.  °"   ^^'"^•°»-"-A^^'^   FICK,    M.D.,    Universij^   of 

It  would  not  be  a  proper  fuel,  and  would  destroy  the  engine.    ^ 
a^ol  IS  not  entitled  to  be  caUed  a  food,  as.  even  if  burnt.  hd<S 
hann  to  the  apparatus. "-Lauder  Brunton,  M.D.,  F.R.S. 
"According   to   the    highest    authorities,    alcohol    exerts   an 

fenng  w,th  their  nutnt.on,  and  preventing  the  development  of 
their  proper  function."-G.  Sims  Woodhead,  M.D. 

tJ^^~''°'  '%*  ^^.P'*"^'  '''™"'*"* '  •*  '^*=*»  «  a  whip,  causing  a 
temporary  acceleration  of  physiological  activity.  Such  acceleration 
must  subsequently  be  paid  for,  the  extra  expenditure  brought  2u" 

^'cotoJtth"''""*^   '•"'T''^  ^^P^^'*^  ^-  further 'exertt 
Alcohol  IS  thus  of  service  only  for  emergencies  of  short  duration  • 

.t  IS  emmently  harmful  when  prolonged  exertion  and  enduran« 

are  required.     Like  all  rapid  stimulants,  alcohol  is  in  large  doTe"  a 

^.rrz^r;-ir-  ^^--^^  ^'-  --'-^^^--^ 

"Stunted  growth  has  again  and  again  impressed  a  lesson  of 
dd««,o„.  ,o  h..l.b.    I  ,hi„k  .h.«  is  a  g,^«'d..l  of  li^^^ 
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1^     ■■a.      — ^  • 


'"tellect.     Short  oTd'nntr:?  /'^  ''^^^^  ^  '^  4"    h« 
-h.ch  stop  short  of  drunkennesris^^^^^^^^^    '"  ^^'^^^^  ««"«^'»  of  it 
hat  alcohol  is  the  most  SSc  ife  J    '"'  ''■°'"  "'J'  «-P«"W 
th. scou„try.._s,,  W,LLUM  GULL    Mn   ";r  ^'^^^'^  of-n 

Theyc^'jLlltTj^rhel'J!  •^''•y'"«f  '»  the  Sierra  Nevadas 
was  very  cold  and  thTy  we«\h,IJ^''  T  "^  '*^«''  -''^^e  tht7r 
them  drank  a  little  whLeT.n, t^^*"^  -comfortable.  Some  <^ 
them  drank  a  lot  of  whiskey ln7  ""comfortable;  some  of 

and  comfortable  indeed     Buf  in  th  """"'  !°  "^  ^«"^  very  j^ly 
taken  any  whiskey  got  up  ,wL      "I,^™'"*^  ^''^  *"««  ^ho  hll  n^ 
a  little  whiskeygot  up  ?eeLr^  '°"*^"'°" '  ^^^^^  ^ho  had  uken 
taken  a  lot  of'w'hiskey  dS"le"^  ";-«^'^  ^  the  men  wh  t, 
fro-n  to  death.     The/had  wT^fd  2  sL  ' ''  '^^  *«^*  --P'/ 

advice's  u^^^^^  Gatacre.  i„  .,eir 

to  any  of  the  troops  under  thI^"PP'y°^«'^°ho!ic  liquors 
took  this  step  on  two  groZs    ^^Tf^^    "^^  '^^m  that'they 
experience  they  were  convinced  fh^  ,?  *!  ^^""'^  ^''^^  ^-"^  loZ 
troops  would,  under  these  condition  '  t'  ^^^'"'"^  ^°"^'''on  of  thf 
the  men  would  have  much  grea  er  "^.      '"°™o«Iy  improved,  and 
determination  and  steadiness Tuid  T"!  ^"''" '  *^''«  ^heir  dash 
ground  appear,  to  have  Cntlat  the  1^  T"^""^-    ''^^  «*-nd 
«^e  troop,  would  be  preserved  in  I  far       ^"^  •"°'-^'  "^"'•na  of 
Po«'bIy  be  the  case  if  alcohol  were  ,   ^"T'  ^'^«^^*'  ^han  could 
tha  the  heauh.  spirits  and  conduct  of  h:?'  °"'     '^'"  '^''"'t  -as 
of  all  those  who  had  any  deaCs  l^^i^f '"''^P'  *«^  'he  admiration 
-ala^escalewasanLqui;Sr,t^^^^^^^^         this  experimen:; 

-fi'V/o^^.  *r  w  /A^   University  of  Cambridge, 


PART     III. 


LESSON   I. 

The  Hair. 

Materials:  the  same  as  in  Forms  I  and  II,  and  in  addition  small 

aTd  r:  ttr '^"-^  ^^"^^  °^  --- '  -"  ^"s 

How  does  fur  differ  from  hair?  Are  the  hairs  on  a 
bflTf;  ^'^'  ^  ^^"^'  *'»«  --'"e  as  those  on  her 
feath  '^"°^^j^-<i«  they  differ?  Find  two  kinds  of 
feathers  on  a  bird.  The  large,  hard  feathers.  quiUs,  are 
used  m  flying ;  the  small,  soft  ones,  which  cling  closely  to 
the  body,  are  for  keeping  the  bird  warm :  do^  featlfers. 
Look  at  a  plucked  fowl  and  tell  whether  there  are 
any  marks  on  the  skin  where  the  feathers  grow     If 

Til      r"  ""  '^^  ^""^*"  ^^"^  ^'•'■^"g«l  >"  any  order? 
A  study  of  "goose-skin"  may  help  the  pupil  to  answe 
tjHs_quest;o^^  ^  ,,1^  bath,  everyone  has 

caiwhili^e«%r  '°"^'  "'"^  ^""'  P'^P"'^'-'^   ''"o-"   -  the 
cat  s  wmskers.    They  are  organs  of  touch. 

•The  marks  on  the  skin,  showing  where  the  feathers  grew  are 
^ked'^ThrfeaT  '°"'    '""    "'^'^^   '""^  ^^'^^^  ^^-TC 

in  regular  tracts  L  ^'"'■'  °"  mammals  also  grow 

IVJ?     I     u         '      *  ai-rangement  of  which  on  a  man's  arms  is 
smMlar  to  that  on  tl.e  monkey's. 
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"T«o»o<«..T  ,n^^,  ,,„  ^^^^^ 


noticed  this  condition.     Jt  is  caus.H  K    .u 

of  the  small  muscle  fibre  Jh.Vh-       ^  ^^^^  <^ontiaction 

follicle.  ^'*  '*'*'**''»  »«  attached  to  each  hair 

Why  does  hair  fall,  out  earlv  in  \u    • 
not  m  others  ?»     Whv  do«.  I  •  '"  *°"*  "«n  and 

^ness    more    coZotT^n'^ZTlr'     ^^^  ^'^ 
Savages  who  go  bareheaded  dolT b^tle  LT"^"  ' 

Care  of  the  Hair. 
P<»ple  may  be  compelled  to  do  »  ^"^'■-      °"''"«= 

a  bald  head.     ShamZln  "  h    "  "*'«"'*'' e^w  upon 
«a'P,and  the  main^Ct  of  "*i"S.  """""e  of  the 

theonly  ™ea„sorp4Tv"/4f^,^"'"'  "'»'*  «« 

put  °:xrm.X"'te°;or;''"  -"•"«• "-  <■ 

commumcating  diseases  to  ttl^Tp"*""^  *«  '"«'"»  of 
4-  Make  sure  that  your  barber  ... 

'Hair  fa)l«  «..* i    • 


,  j^  .~j L         -r^.^^uaiy  Clean. 

thisp^uliLVfrl,^"a^rent^^^^^^^         'T"*"^*'  »W  have  inherited 
air  falls  out  eariy  VZ^  ^ZT^''      '»  °^'^--«.  ^^ 

In  some  cases  it  fall,  out  as  a  resdt  o?  dU       ^'?^'^^  '^^"^  *>«•• 
fevers.      Baldness  is  more  cJ^T  *'**^  '^'"  *^*ample,  after 

probably  because  of  tr^ght-fitZ  r"?  "*"  »^«  womet 
worn  by  men.     Hair  begins  to  tnT*^  '^^^^  ^*»»  "d  caps 

forty  years  of  age.     wfen  !h.       ,  ^r^^  °"  '''*  *«""?>"  at  abou! 
the  hair  is  whitf  *"  '^"  ^°'°"°«^  ">«ter  ceases  to  Jonn 
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LESSON    II. 
The  Skin. 
The  total  surface  of  the  skin  />„ 
"5  to  18  square  feet     It,  ft,   u  "^  ™"«  *»"• 

parts  of  the  bod/l^.n,  ^e    I  .r/'T''  '"  *'^««" 
true  skin  consisb  of  a  „«^*'..     ,*  °^  "  '•"*•    The 

fibres,  all  woven  ^fyZ^  T"''  ""''  "=™ 
t»«  network,  are  sr^aU  If  .  ?'"  *""*  ""«  '" 
the  fat  raass^s  ^  ™  1    "^  °'  *"-  ""d  adjoining 

These    P^babiTaveZT  ItT  '"""  '*"'  ^'^"^ 
square  inch  of  skin.  X  qua^t  ff  '•'°°  *°  '^"^ 
every  day  f,o™  this  immense  n^mt     rT"'  «'""  °'^ 
'a^;  but.  it  varies  ZZlLf^'f-  !'""'*'  '^  ■""■*« 
of  the   air,   and   season  of  a^^ ''""^ '^'»P«»*<«'« 
roughly  estimated  as^„„„,        '^*"-     "   ""^   been 
half  pints,  or  8^  ^m       t""  °"'  »"  » 
<«eful  purposes  •  (,fT^  ^      ^'    ^**»»  ^^s  two 
cool  in^^^.'^^*^.;"'i  lc«ps  the  body 

body  waste  matte^  whi*  fa  „iV  "'"'"  °''*  "^  '"^ 
-hjch.  if  not  thrJsttuVrid'°".S:„°'r  "*  *"" 
This  waste  matter  is  di^lved  in  ^  r  ''"*'"• 
and  amounts  to  about  eightX  gramt  ^   '*- 

joinrtorh."::i'tsT;hT'c'^""«  '"-^  *'  ^■•••• 

secrete  an  oily  semi-lLuM  rZ   M  T"  «''"'''  ""'ch 
»Wn  and  hair."^  501X11"       '.r"""'  P"""**  '^e 
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'"""■>""•»'  ranioLooT  Alio  aroiKea 


^l^^the  duct    tte  ptap,.  i,  «,„  ,„^ 

.nt^4-r„  2r^  1^*-  .aCc  or  Vigo.: 
general  health,  and  esMrfatr^u  r^.  '°">>P«>vethe 
through  the  sC  "       """'"""'  "^^^  "«<» 

or tCrlt^'^f  "3l.»  beautifies,.  .-,«„  ,^,. 

w;n  quicL'^X  c^::a."nrb,::iVr  "^  """S 
will  consequentiv  tenrf  .„  *"*  *'"•  »"<• 

•way  wrirklerLtlte  oinTri  •"""""  ='""  ""P 
often  they  are  harmful  *"  """"  ""'^''i 

Superfluous  hairs  can    h#.   «.«-.    j    . 
n«dle  applied  to  theZ,  of  tlT       ''''  *"  ''«"« 
follicle.    PulUng  oS  ,XSuot  ^'"'  ","  '" ''"'  *' 
of  a  pe«o„  in%igL7^Z^^^r    "^  *'  *'" 
.  short  time  only.^  Th^^rgr  a^"^  '^  '" 


LESSON  III. 
Touch. 
Jlfa^en'a/s:  a  pair  of  blunt-pointed  compasses. 

and  give  rL    :  the  ^"^""'"8  "erves  to  the  brfin 

Inthesame^av  iTan  I-    T  °'  '""^  "'^  ?"»»"«• 
colder  than  tte'^kl"""^"''"'""'"  than  the  skin  or 
an  the  skin  come,  into  contact  with  our  body 


TOUCH. 
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cold  a,  the  ease  may  be  "°"  °'  """"^  " 

The  se„«  of  touch  varies  in  different  parts  of  the 

will  feel  as  one  point ;  when  separated  a  little    th, 
two  points  will  be  recognised  as^istinct      uL^ 

flier  '"'  "'""'  '■'  ""  •"«  blackboard    t" 
a  similar  experiment  on   the  tins  nf  n.^  c       •     iry 

parts   arrancTi.  fK«  u    •  testing  these  various 

C'dfaunfe  that  T      '"  "''"'. '«e'""'"B  «■*  tte 
endinglTtrthe  "^^.r""^  •»■■«'  »-  apart  and 

body  for  s^s^Sv^Tesl'^o  Lr  67-,"°" '  r  ^  "^  "» 
part;  of  the  slcin  to  cold  may  be  t^  m  a  st^ 

tlwZ. T  ^'^  °'  '°'"=''.  not  because  the  hairs 

hrl'rt"  ""  """'■':'•  "•"  because  movemenVof ^L 
nair  starts    impulses    in    the    n*.r%/*»    au 

with  the  root  of  the  hair      In  T,       ?"   """'''"' 
;he^ai.  on  the  nose  ^^d  4\rde;S,  -  r  rf 


ts 


rniKODUoroiir  ranioioor  mo  araim. 


touTh     TK        "^  ■"""  ^  di»tingui,hed  from  that  of 

S'   7      '?""  H'""  """y  ""y  *°  «>•«  !"«■•«  both 
k.nd»  of  ,n,pul«,,  but  in  the  c«e  of  touch  the  iLX 

»  weak,  and  in  the  case  of  p,i„  ,he  il^:  faj^ 

It  IS  believed  that    the    sense  of  pai„  may  be   ex- 
cited  ,n  any  nerve  which  carries  impulses  to  the  bra'n 
If  the    pam    is    shght,   we  can    eiily   locate    it     if 
intense,  we  cannot  do  so.  '    " 


11 


LESSON  IV. 

B6NES. 

lengthwiM  i  wrist  bona.  ^  "^  """^  ™» 

boi«"tiT'"l;""''  """■''  •*  «'«'»»g«J  to  bring 
twnes  from  their  homes  and  to  make  observations  on 
rtese  for  themselves.    The  ■•  skin,"  or  p«io.^Z^tte 
bo„  should  be  noted;  the  small  hoHtK^*: 
blood  vessels  which  enter  the  bone  •  th*  »«^*u    ^ 
c»ve«d  with  gristle,  or  cartil^ ;  ^e'  ^ntr^^^rS 
*e  attachment  of  muscles ;  the  hollow  in  tl^  long  C^ 
»d  the  spongy  texture  of  the  inside  of  the  short  bon« 
and  nbs-all  these  points  should  be  brought  ouTb^ 
judicous  questioning.    Why  are  the  bones  hoHow  « 
»^ngy,  and  not  solid  ?    Would  solid  bones  bJTZ"f 

f^m«    "f"  b"T'"^  ""="  ''"'^'^^  '"■'  whethJ^Se 
frames  of  bicycles  are  made  of  solid  or  hollow  iron 


Boim. 
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^^  Ask  also  why  the  stems  of  grass,  wheat,  etc..  are 

In  this  way  the  pupils  may  be  brought  to  see  that 
hollow  or  spon^  bones  combine  the  two  great  qualities 
of  lightness  and  strength.  By  the  bones  being  hollow 
or  spongy  the  greatest  possible  strength  is  obtained  with 
tJie  smallest  possible  quantity  of  material. 

The  cartilage  at  the  ends  of  bone  serves  two  purposes. 
It  furnishes  smooth  surfaces  by  which  the  ends  of  bones 
move  over  each  other  without  friction  where  there  is 
much  movement  at  a  joint;  and  it  acts  also  as  a  "buffer" 
and    by  its   elasticity  lessens  the  jar  in  any  vigorous 
movement,  such  as  striking,  running,  or  jumping     The 
small  openmgs  into  the  bone  admit  the  blood-vessels 
BO  that  the  bone  gets  the  nourishment  which  it  requires.' 
Fmally.  the  movements  of  the  body  as  a  whole,  and 
Uie  movements  of  the  parts  of  the  body,  such  as  the 
hands,  arms,  or  feet,  are  all  brought  about  by  muscles 
contracting  and  pulling  on  the  bones;  the  bones  have 
accordmgly    enlargements    at    their    extremities,    or 
ndgcs  along  their    length  by  which  muscles  can  be 
attached.  ^ 

.u  '^u  P^T**""*"  "°""shes  the  bone;  when  it  is  removed 
the  bone  dies.  The  growth  of  new  bone  takes  place 
from  the  inner  surface  of  the  periosteum.  In  the  case 
cj  long  bones  growth  in  length  takes  place  between  the 
shaft  and  the  two  extremities  (see  Lesson  XIII 
page  48).  ' 


LESSON  V. 

[|  I  ^"'"  AND  AbDOMKH. 

P.S  *::p^:*Jtr  ^t,*™?" "  -«"•■'«' '"'°  two 

'»»«'.  the  rtS«Z      ?L""  "•"' «"  "■•«.  «"d  the 

dx-t  contain,  the  lo^,  e„H  V*  ^"P''"^"-  ^he 
of  the  gullet,  the  heart  L«  i  ^  """"P't*-  ■»"« 
The  abdomei  conWn,  tieT„  ''J":?'  ""^  «"«<». 
«™».  .mall  and  t^ i^^"^'/"^'  •?'««•.  Pan- 
bladder.  While  the  d.^fn^J'"'"'^  »"«'  """^O' 
'poken  of  a,  cavftL  tW?      "?"""  ■"*  '■«q"ently 

••l    They  «,7n,S  X^erjed""!^  r"'"'  »' 
"entioned.    Any  .oace  T.  .,  *'*  ""e  oigans 

"am«,onj.„M,'^SlRh7flri';?'  by  the  above- 

the  small  blood  eapiUarie,     -S'    « ^'^  °°"'  °"*  f"™ 
•  machine    I„  tSeft"^  .p"»  ""«'  act,  like  oil  i„ 

™bWng  between  the  lu^'  'ST"."''  ''""^'■''"  "^ 
the  abdomen,  it  p,^^,^  *'  **"'  *»"»•  In 
•to-ach.  hW.  kS:^^and  i„"2!;i "°"""'"'  ">'  «" 
!!|:^:J^  again,,  the. bdon-tall^fr   ^""   "^ 


•houW  first  be  killed  by  placineitt^  demonstration.  The  animal 
form  enough  poured  u^on  a  "fee  rf IT"  ''°^  '^^  ^'^^  <=»•'-•- 
chest  and  abdomen  r^tZZ  Ir^V""  '"T  '^^^-  ^^^« 
;^mral  surface  of  the  animal  Teachl,.  .h  ?J  '^*  ''"^''  °^  '^<^ 
ewAmg  any  of  these  lessons.  cH^l^'^^  "°*  •»«  <=»»««»  for 
mg.  onles.  the  natural  obj"^  havrfi„?h^"*""^  "^^^ '"'»'««». 

jecis  have  first  been  seen  by  the  pupU. 


OHItr  Ann  ABDOMBM. 


tl 


«f  I?T^  should  p  ace  hi,  car  against  the  chest-wall. 
of  another  pupil,  and  listen  to  the  «>und,  which  can  be 
heard  The  beats  of  the  heart,  and  the  sounds  which  it 
makes  tn  beating,  can  be  heard  quite  easily  by  placing 

il??  "'  ?''*^  '"*=**"  ^•^^^  *he  left  collar-bone,  and 
•bout  two  inches  from  the  mid-line  of  the  chest.  Two 
jounds  are  heard,  and  these  are  usually  represented  by 
the  syllables, /«^^  </«/^.  '     *^  ^ 

If  we  listen  at  any  other  part  of  the  chest,  we  can 
hotr  a  soft  blowing  sound  with  eve^^  breath  we  draw. 

hrnn  V  ,T!!  ^^  '^"^  "^^  ^'^^  ^°^"  the  larger 
bronchial  tubes  towards  the  air  sacs  of  the  lungs  and 
up  again.  ** 

It  is  by  knowing  these  sounds  of  the  heart  and  lungs, 
when  they  are  in  a  healthy  condition,  that  a  physician 
can  tell  when  these  organs  become  diseased  ;  because,  in 
disease,  these  sounds  are  either  absent  or  altered. 

Pupils  should  also  learn  the  position  of  the  stomach, 
hver  and  kidneys.  The  stomach  lies  immediately 
beneath  the  end  of  the  breast  bone.     The  liver  lies 

I?^  Iv  i  !!!    I  ^'T  *^""  '^^  *'°"»^^'  «"d  «tends 
also  behind  the  back  and  across  to  the  left  side.    The 

kidneys  he.  one  on  each  side  of  the  spine,  just  above 

the  small  of  the  back.    Neither  liver  nor  kidneys  are 

Stationary;  they  rise   and  fall  with  eveiy  breath  we 
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iNTHODDOltoHir  PUYBlOLOat  AND  BYOlKrit 


LESSON  VI. 
Breathing. 

*'';r'-"""''"*"'>"*~P.--il«I»nsoraca.„r„bbh. 

Diece  nf  fl^k  -I  paiate.     This  small  finger-like 

piece  of  flesh  is  known  as  the  uvula.     n«  «    u     j    ^ 

«.e  uvula  are  two  soft  roundis^^es.  .he"  ^''  "' 

windoifv*     Ti,«  .  ^"®  ^*'°"t  one  is  the 

windpipe     The  upper  part  of  this  tube  can  be  felt  «n 
the  outside  of  the  neck  a«  a  Ko.^  i  '  °" 

as  Adam's  aDole     Ph  ""'P'  P^P^J^^y  known 

hin^  7?     ?^^r    ^^ys»«='ans  call  it  the  laiynx     The 
nind  tube  is  the  eullikf  «,  ^      ,  »«/««.     ine 

-  ea.„,He  .e„a;;er^SrKj?r  "" 
ihe  passage    from  the    throat    infn  fi,^   i 

from  going  down  the  JrHd'       r     P'"''^"'"   ^^^   '"^^^ 
fn,^  ;    '"^  °°^"  tne  windpipe.    Immediately  after  the 

nature's  way  of  exoelZ  J  "'.'""ghmg.  This  is 
windpipe.  The^^r;i^'is"IdtlTfT  '"L  '"^ 
.•neo.p,e.e  H„,s  of  ca^jTage.  ^g'r3  Vhe^  :;:;t4 


BREATHING. 
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the  sides  of  the  tube  wide  open,  so  that  the  air  can  enter 
and  leave  the  lungs  quite  freely.  The  rings  can  be  felt 
on  the  neck  just  below  "  Adam's  apple." 


2^?r«nri  »^  K^'*-"'i  positions.     1,  the  epiglottis  covering  the 

wiSr^      hrZf-^'^u   ''  *'•?  ^*'^"''  or  enlarged  end  ?f  tEe 
wmapipe.     it  contains  the  voca    cords,     r  the  thvroid  planH 

S;  ,C?L  T""',,''"'  """"  "''ich  the  figare  5  Is  nlJcfl 
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until  finallyX  tdt  mtr      "'■'  ''^'""  ="""  ''^""' 
»«s  or  air  eh^L^n^  '"I.ttle  groups  of  small  rounded 

In  th<!  „^n      r    i  ^  "'°  '"^"y  ^■"»"  chambers. 

ves^l  *  A?    e  bl^r  '"'""'":'  "'  """'"^  "'<-'- 
blood-vessds    t  takl?     "^"^  '^"""^  *"=  """"'e 

chan,beS:^^i;:'':;°X„T'°f'"=  "''  '"  '"^  ^ 
air  chambers.  Whe"  Ae  ^  ""'  '"  *'  »'"'  ''"  «>>« 
known  as  venoM  bW^i^-!T"  '°  ""^  '""^^  "  '^ 
arterial  blood     a^  t".    TV^  '™8'  "  '» 

and  distributes  o."g™\oterpa:t'ofrb::!°'-- 
venous  blood  is  darlTr^^  :       V       *^  *"®   ^^X ; 

carbon^ioxid-rre;^  ;,  t^Z  Cel"^  '"-^ 
Rules  for  Breathing 

pa.ate'(rii;,:rrbri*:  ::-te"mi.r  -^' 

It  can  be  prevented  by  placing  TZ  ^  "P^"' 

chin  and  top  of  the  hild'  b  t'whet  thrs'Vr"'  T 
nose   passages  .should    be  cerfelv  f^  T'  *"* 

bandage  should  not  be  put^n       '^  "^   ^''  *"« 


THB  THBOAT  AND  ALIMEIITABY  CANAL. 
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LESSON  VII. 
The  Throat  and  Alimentary  Canal. 
Material:  the  gullet,  stomach,  and  intestines  of  a  cat  or  rabbit.* 
It  will  be  noticed  that  the  mouth  is  not  a  large  cavity 
wiien  shut  The  tongue  touches  the  hard  palate,  the 
cheeks  rest  against  the  teeth,  and  there  is  then  very  little 
unoccupied  space  in  the  mouth. 

The  upper  part  of  the  throat  is  connected  with'each 
nasal  cavity  by  two  openings,  and  each  nasal  cavity 
opens  to  the  outside  by  the  nostrils.  From  the  back 
and  upper  part  of  the  throat  are  two  tubes,  each 
extendmg  upwards  to  a  space  inside  of  the  ear  drum 
known  as  the  middle  ear  (see  Fig.  lo).  These  tubes 
transmit  air  to  the  middle  ear  every  time  we  swallow. 

There  are  thus  seven  openings  from  the  throat:  one 
to  the  mouth,  one  by  the  windpipe  to  the  lungs,  one  by 
the  gullet  to  the  stomach,  one  to  each  nostril,  and  one 
to  each  middle  ear.  The  relation  of  all  these  parts  can 
easily  be  made  out  by  a  study  of  Figs.  14  and  5. 

The  alimentary  canal,  or  digestive  tube,  is  between 
twenty.five  and  thirty  feet  long  in  man,  and  extends 
from  the  mouth  downwards.  Its  principal  parts  are  the 
stomach,  the  duodenum,  the  small  intestine,  the  lar-e 
intestine.  The  lower  part  of  this  is  called  the  rectum 
All  these  parts  should  be  examined  and  identified  by 
openmg  the  thorax  and  abdomen  of  a  cat  or  rabbit. 

J  The  material  for  this  and  for  all  similiar  demonstrations  should 
be  prepared  beforehand  by  the  teacher,  and  preserved  in  alcohol  or 
formalin  of  about  2%  strength. 
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1:' 

.I'Hi 


'^^Til^'Srt^,::;^ -^^^  ;;>rou,H  .he  head, 
tongue-like  coveri„rSc Ws  I.T  ''^"  '^'^'^"'^  '^  »»>« 
•ihe  soft  palate  is  t?e  flesh  «    1!  ^^  '''''"  ^'  '"""°^- 

mouth,  and  along  with  the  har^  o^^  "'^^  °'  ''''  ""''  °^  »he 
mouth  cavity  frL  the  nasaflvhy'" V^^^^^^^ 
should  not  be  shown  as  nJ!,-       ■         ^^  Eustachian  tube 

into  the  middle  r(s"°?"7'"^V''  ^""^^  '*  ^P*- 
\»ee  rig.    jo).    Consult  also  Fig.  5. 


THB  THROAT  ARD  ALIMBMTABY  CANAt.  fj 

Roughly  speaking,  the  walls  of  the  canal  consist  of  three 
layers,  an  outer  miscular  layer,  a  middle  submucous 
layer,  and  an  mner  mucous  layer.  These  layers  are 
shown  in  Fig.  15.    The  inner  one  is  thrown  into  folds  or 


^K'cousCbatmm^^ 


Fig.  15. -Diagrammatic  cross-section  through  the  wall  of  the 
stomach.  The  mucous  coat  is  represented  as  wrinkled,  or 
thrown  mto  folds. 

rugae  and  contains  an  immense  number  of  small  glands 
which  furnish  the  gastric  juice.  The  middle  coat  carries 
the  larger-sized  blood-vessels  and  the  nerves ;  and  the 
outer  coat,  by  its  contractions,  causes  the  various  move- 
ments  of  the  stomach,  which  occur  during  the  digestion 
of  the  food. 


I   Wh  ^''"'^  °'  ™^  Throat. 

••  When  we  "catch  coM"  ,•    .v     t 

mucous  membrane  of  the  th^  .  "^^  "'^  *■'"  w 

»"d  slightly  swollen.  Thfs  Jo„T-  "'"^"^  '*"'"'«  ■«* 
one  or  more  of  the  «ve„"""^  "'="''  »'°"g 
■nay  become  considerlbirZoHrrf  ^"^  '"-"» 
^"■allowing  food.  White  oaZ  *  "^  ""*  P^'"  '» 
appearance.  When  th  ,  J^  •  '°"'^«">«  make  their 
should  bepromp  yd'  dTn'i:  '"  *'"-''' Ph^-ia; 

'■  After  brushing  th  tetht  ""  *""'• 

should  be  rinsed.     If  mucu,  h   "^  "'°"""«'  «"'  "«»'* 

throat,  it  should  begarZwi,h      ,:""?"''"«'  '"  «h« 

solution  of  listerine,  or  s^me  ^mn     I  *"''  """■••  "  ""k 

3-  The  habit  of  smoC  ,2  "  ""'"'"""^  "'""o"- 

"^--HetHroat^^:^^::-^^^^^^^ 

LESSON  vrii. 

Food. 
Ask  pupils  to  enumerate  the  artJrU      r  r 
used  upon  most  of  our  tables     Th  ?f  ^"^  '^^*  «« 

foods  contain  many  differ^^lj^r  *^"  ^^^"^  ^^^t  our 
'nay  all  be  classified  un^  foHo      ""l;  ^"'  '^^*  '^^^ 
I.  Proteids,  like       '' '^"  ^^"°^'"8^  ^^e  heads  : 

(^)  albumen,  or  the  white  of  eg« 
(^)  myosm.  from  lean  meat  ^' 

V.  Water. 


rooD. 


T» 


Explain  further  that    inasmuch   as  substances  lilce 

moment  T'"^  '^""^  "'"'  "^"'S  '"  °-  "^  -  «ve^ 
moment  we  live,  we  must  eat  such  food  as  contains  the^ 

eat  them  m  proper  proportions.     A  die.  that  consists 

M^:  dTa'  7  r  ""'""^""'^  '"^'-    N"'  '-  -^ 

sur«  to   H   *  ""'°'«=°'"«  ""^    A  man  would  soon 
ster«  to   death   on  a  purely   starchy  or  fatty  diet 

h^ttuthrr,,      ,™"T  '■•^'  '""^  Articles  *hich 
nest  su.t  the  natural  needs  of  (he  body.    We  cannot 

leave  the  selection  to  the  sense  of  tasti^    IMhi    were 

done,  ch,Uiren  and  those  who  have  no  self-contro  Iwruld 

lood.  An  excess  of  candies,  preserved  fruits  and 
probably  pastn,  would  be  ea.en.\„d  dyspe^fa  ^d 
finally  md.gestion  would  be  the  result. 

Milk  is  the  only  article  which  contains  the  foodstuffs 
mthe  proportions  required  for  the  needs  of  the^^^g 
body  It  IS  the  only  perfect  food  for  the  youne  Thev 
"".  -%°n  m"k  for  a  longer  time  than  on  any  oiher  on^ 
art,cle  of  d.et ;  that  is,  milk  is  the  only  substance  wWcl! 
contams  the  proteids,  fats,  carbo-hydrafes.  salts  and  wat„ 

mdmdual  under  different  circumstances.    Those  who  do 

^.ndha^iat:^  ^e::  u^etor;\o'rdtcl^rth:: 

than  m  hot  weather,  the  extn.  food  being  useHpt 
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"tTKODUOTOHT  P„V„otOOr  AWD  HTaiBT.. 


producing  heat    Youne  dcodI..  r«o  • 

adults,  the  additional  rKvoncHrr  ""^'^  ^*^  ''^^^ 
good  the  continual  wa  te  lietrrfJ  r"'  '^""""^  ^°  '"^'^^ 
of  the  growing  body  ^  '  '^'^  development 


LESSON  IX 

Foods. 

but,  if  they  <ii,r^'^rZT'^'^°f^'rocd; 
preparation,  later  on  in  life  ,  w %',"  L  f'""  """ 
penalty  of  their  ca.,essness  oT^Jn^  '°  "*''  "« 

ratItratr^;;;T:d't';r"-°^~»- 

our   common    articles    of    fo^'^P^f*"' ■"  "ost  of 
compare  each  of  them  with  rTu  ,  P"P''    *°uld 

»«  what  each  aUck  UcL  fn"''''/'*"'^"''  "■«  ""<» 
different  substances  tj^i!!,  I  "f"  '°  'Wx  *. 
diet  consists  of  al^«,r«^,,^*;  '»^>'-  R-nke', 
cent  of  fat,  nine  per  cenTo^ca!.t^\°^/'°'^'<'' '"««  Per 
five  per  cent  of  water  bul  arc^^^^*^"'"'  ^"^  ^'shty. 
one  per  cent  of  protikt  suSt"?f  ,°'''"''"*°"''«- 
carbo-hydrate  or  of  fat  ^  eateT  ll"^"  '"""""^  "' 
in  quantity  to  suit  the  talte  "  "'"""^  '^^n 

combining  it  wuh  slime  otht^arTiSe'  ^'""^''^  "^ 
beef  steak  contains  very  littTe  of  Tr  f  "^"'P'^' 
This  may  be  remedied  bT  combi„L  b  '"'~-by''«'«- 
so  on.  with  other  foods.  """"'"«  bread  with  it,  and 


COMMSITION   OF  FOOD   MATER.ALS^^w^, 
NutrianU 
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^^ hydrates      MitSSl     "*'•      "•''^-      t^riw- 


•WiUumt  bone. 


83 


' 


-ECUNMRV  ECONOMV  OK  FOO,w^/«,..> 
F^od  Mttriah  /or  to  eenls. 


owu    Pound,  or  XuiHenU  and  Clorta.  of  Fuel  Vata. 
buy  - 1  '«  W  oonti  worth. 


?2*?t?«!jOoenUbMheI.(_j_|  '^\ 

8iit»r 

100 


rooDs. 
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consideration.    The  foS° ,  ti      m?"'"''  """"  '"»° 
to  «e  ho.  the  cT,,  o7rS  i?''L"''''r'''P"P" 

.cco.i„ .  ,e  ,...LLXr:^t  s;r„;:s: 
J:  th«  tier  To'n.rhe'':;!:^::!  ?•  "=" '°  -- 

•rticle,  in  order  to  secu«  «rfetv    '  H   .i"""  """^ 
bad  effect  whieh  a  n,o„olZX^t,tuCi       ''.''" 

Next  in  importance  to  securiL    oT       T 
quantity  and  oroner  ,^Z  ..    """^  '°«'  "i  adequate 

the  <'i~i.7rth?dX;^\7rof ?oin"  °' 

are  strone  and  w#.n   „,-  '  *°°°-      '^  we 

hard  to dfeetbuT^  IgeTL'^.r ^  "^^  ?""'  "^ 
•o^     No  definite  nil«  Tn    te^^  J'  "°'  *"*  '°  "'' 

<uii      •  . .  avoid  them  for  the  futnm     tu 

followng  table  contains  the  foods  that  are  ,l«^ 

Kl-t^itra-rfd^'-^-^^^^^^^^^^ 

order  of  their  digeslmy  '™"^  '"  *^ 


Rblatively  Easy  to  Digest. 


Milk. 

Bread. 

Rice. 

Raw  oysters. 

Boiled  beef. 

Mutton. 

Boiled  chicken. 

Broiled  meats. 


Relatively  Hard  TO  Digest. 


Fried  meats. 

Beans. 

Peas. 

Hard-boiled  eggs. 

Pork. 

Veal. 

Cheese. 
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LESSON  X. 
Mouth  and  Stomach  Digestion. 

.o?JC'°"  r'^"'  '^^  "''^"^^^  ^^'^h  the  food  under- 
goes  before  ,t  passes  into  the  walls  of  the  intestine  anH 
enters  the  blood.  Once  the  digested  food  gets  into  the 
blood  t  ,s  carried  throughout  the  body  and  used  in 
nourishing  the  various  parts. 

thFl^Tu""  '"  ^""  '"  '^^  "^^^^'^     The  saliva  produces 
the  fir.t  change,  but  it  acts  only  upon  starchy  food  such 
as  the  principal  parts  of  bread,  oatmeal,  rice  and  potat^s 
Starch  cannot  pass   through  the  mucous  coai  of  The 
stomach  or  intestine  anc^  enter  the  blood.  It  must  first  be 

well  for  a  few  minutes,  and  then  keep  it  in  the  mouth  for 
a  few  minutes  longer,  we  can  notice  that  it  becomes 
shghUy  sweet  Starch  will  not  dissolve  in  water  suga 
will  dissolve  so  the  change  from  starch  to  sugarTa 
change  which  permits  this  food  to  pass  into  the  wall  of 
the  intestine  and  thence  into  the  blt^d. 

the^foc^*'''^'''Mr;^'""""'^*°  ^°^'^"  -"d  moisten 
fwlllo:";,^^^^'^"^  '^  ^°°''  ^°   ''^'  -  -  easily 

If  the  food  has  been  properly  n.asticated.  the  saliva 

aTer  itTas''  ^'hJT  ''  '°^  ^'^"^  thirty-fi'vfL  f  I 
after  it  has  reached  the  stomach.     During  this  tim^  f  h! 

gastric  juice.  This  juice  acts  upon  a  different  kinri  nf 
food  from  that  on  which  the  saLa  acts.  It  graduallv 
s^ops  the  action  of  the  sahva.  and  then  changiZt  if 
the  proteid  foodstuffs  into  compounds  known  af^eptones 
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-a  condition  in  which  they  will  the  more  readily  be 
absorbed  through  the  intestinal  wall.  Complete  mixture 
of  the  gastric  juice  with  the  food  is  brought  about  by 
contraction  of  the  muscular  walls  of  the  stomach. 

When  the  stomach  is  empty  its  mucous  coat  is  thrown 
into  folds  or  rugae  through  the  contraction  of  its 
muscular  walls.  These  are  shown  in  Fig.  i,,  Part  II 
As  the  stomach  fills  with  food  these  rugs  disappear,  and 
the  mucous  coat  pours  out  the  gastric  juice.  After 
remammg  in  the  stomach  for  a  time  that  varies  veiy 
much  m  different  persons,  namely,  from  one-half  to  three 

fnT^K  ^^S      "  ^^''^^  *'''"°"S^  '^^  Py^°"<^  opening 
mto  the  duodenum,  and  it  is  then  known  as  chymr 

Care  of  Digestive  Organs. 

I.  Tight  clothing  should  not  be  M'om.  because  it 
interferes  with  ^he  normal  healthy  movements  of  the 
thfm  ^        ^'gestion  and  lessens  the  blood  supply  to 

2  Alcohol  should  not  be  taken  with  the  food  because 
It  slows  digestion.  If  used  in  this  way  for  some  years, 
even  i„  moderation,  it  is  likely  to  bring  on  stomach 
indigestion. 

3.  Tobacco  smoking  is  apt  to  disorder  stomach  diges- 
tion.  It  does  this  by  causing  an  excessive  flow  of 
mucous  saliva  and  gastric  juice,  and  by  benumbing  the 
sensibility  of  the  nerve  endings  of  the  stomach. 


8«  WTBODOCTOBT  PHWIOLOOv  AND  HVOIKNE. 

LESSON  XI. 
Intestinal  Digestion  and  Absorption 

two  other  juices  •  bile  fmm  ^   ,.'    "®'^«  »*  meets  with 

r™,n  the  k^r^'%:LVi:;^:::^j:z^'.r'^ 

more  of  the  starchv  f««^  •     i!     """^"^®  of  these  juices, 

fatty  fo^  Tsac^e^  „"^!^;"'°  P^P'""^    ""«  »>»  the 

in  the  food  have  the  effj^fof  ™f "?"<»'«hange3 
appearance,  and  it  is  no;kroU  J^"l "  ,*  ".'"'■"''« 
dition,  much  of  it  is  noW  reX^n,  k  "  *"  ~"- 
«mai„der  is  further  ac°J^  oTt  a  fifth  "^"T  ^"^ 
walls  Of  the  intestine,  thett^f'^al^-ut'"'"  '™'"  *' 
Now,  the  combined  effect  of  fh«  ^w       .    ,. 

Absorption. 

Very  little  absorption  of  chyme  takes  nlo.«  •  .    ... 
stomach  walls.     Most  of  ,,  7  ?" ^  .        P'^^e  into  the 
small  intestine     In  n  •       ""^  "  *^"°'*^^^  »"  the 


IKTMTINAL  UOCSTIOir  AHD  ABSOBmoV.  87 

selects  certain  materials  from  the  chyle,  and  changes 
these  mto  other  forms  that  render  them  more  suitable 
for  nounshmg  the  blood  and  tissues.  These  changes  are 
considered  to  be  a  further  stage  in  the  general  process 
oi  digestion. 

It  never  happens  that  all  the  food  is  digested  in 
passmg  along  the  alimentary  canal.  For  example,  on 
the  average,  about  5%  of  meat  remains  undiges  ed  • 
b^a"i.S°of™"'^  'I  of  white  bread;  ,5%  ofVown 

or  It://       ";V  ^^  °^  '"*'^''°"^ '  ^%  °f  ^^-^  bread 
or  porndge ;  9%  of  peas  ;  and  1 1%  of  potatoea    But  it 

Z%  ^Jl"'^'^^'^^  that  these  percentages  will  vary 
much  m  different  people,  depending  upon  the  quality  of 
the  cookmg.  the  kind  of  meal  of  which  they  form  a  part 
and  upon  the  digestive  apparatus  of  the  eater.  ' 

Care  of  Digestive  Organs. 

^    I.  A  certain  residue  of  undigested  food  is  necessary 
m  order  to  start  muscular  contraction  in  the  walls  of 

condTtiof"^'  ^""^  *°  "'*'"'*'"  *^^  ^""^^  '"  *  h^^'thy 

2  Food  and  drink  should  be  taken  at  about  blood- 
heat.  Very  hot  foods  or  hot  drinks  irritate  the  mucous 
membrane  of  the  stomach  and  alter  the  normal  digestive 
juices ;  very  cold  ones  delay  the  secretion  of  the  gastric 
juice  and  slow  its  action  upon  the  food. 

3.  Spices,  pepper,  curry,  mustard  and  all  similar  sub- 
stances should  be  largely  avoided. 

4.  Exercise  or  work  in  the  fresh  air  will  always  give 
a  healthy  man  a  good  appetite. 


lOTRODUOTORT  PHT810L0OT  AUD  HTOIBMC 

LESSON  XII. 
The  Liver. 

cat,  or  rabbit.  " 

Three  facts  seem  to  i'ndicat<>  thaf  *u    i- 
important  organ  .  rn  it  ri-hi  ^^  ^'''^''  ''  *  ^^''^ 

carried  to  the  liver  *'  mtestines.  are  fin>t 


*  the  caudale  lobe.      !   thrjTM  J"^,''    '^  ""  ''f  ""»• 
of  .he  <Hges.ed  tXZfo  Tm**  ""'^^  "«  ""O-" 


IBK  tlT«R  AHD  lUSBUmr.  gg 

The  organ  discharges  three  important  functions  ni 
Itstore,  temporarily  the  sugar  that  con.esTrom  4e 
food,  and  pays  it  out  to  the  blood  as  required  7jwt 
manufectures  u«a  out  of  materials  which  a„  dirti 
from  the  tissues,  especially  from  muscle.  This  ma7be 
cal  ed  ,ts  urea-forming  function.  The  urea  i.,  the"Sv^ 
to  the  blood,  and  as  it  is  dead  waste,  or  material  that's 

Kianeys.    (3)  The  liver  secretes  bile  out  of  material, 
brought  to  it  by  the  blood.     This  bile  i    sto^^  ,^m 
po^nly  m   the  gall   bladder,  and  discharged  ^to  ,he 
duodenum  every  time  that  rh«r««  :  . 

stomach  Th.  wi  .  .  ^^  '^  P^^^**  °"'  of  the 
stomach  The  bile  assists  the  pancreatic  juice  in  the 
work  of  digestion,  prevents  the  decay  of  the  L^  a„d 
promotes  the  regular  action  of  the  bowels 

Care  of  the  Liver. 

alcolJl'"'  TU-  '"  '"■'"'''  '"'"'^  ^y  "■«  ~""""«>  use  of 
alcohol  Ths  organ  purifies  the  blood  which  comes 
f^m  the  ahmentao.  tract;  but.  under  the  conti3 

2.  Avoid  the  continual  use  of  purgative  medicines 
They  may  be  taken  occasionally  for  the  temporary  S 
of  const,pat.on,  but  their  systematic  use  does  more  harm 
than  good.     Constipation  and  diarrhcea  are  "Zen  ^ 


M 
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LESSON  XIII. 
Mesentery. 

thr^lTh  11**  r"  '■?'""""  ''*™  "'"hed  along 
meir  length  a  thm  sheet  of  connective  tissue.    This  if 

theTn^,*"'  '"T"'"'-  <^"'=  of  ■•'»  "-'  ia  to  sup^" 
the  mtest  ne  and  to  attach  it  to  the  bacic  part  of  tte 
abdommal  cavity.    Another  of  its  uses  is  to  ZZ  the 

zr.:^Lr '-''-'  -'^^^  ■"<-'  -  *^  ^-' 

The  path  of  the  blood-vessels  is  well  shown  in  th, 

STht2  "h^^d  "^  *'  '='* """ '"  *X  - M.^ 

oands.  These  bands  are  stores  of  fat  the  fat  hp;„« 
stoned  along  the  sides  ofThe  blood- vesl.»,tt  i^,^ 
bedrawn  upon  if  necessa-y  during  a  period  of  st^ilati^ 


II28KMTKRT. 


•1 


also  th.  liquid  overflow  of  Sooi  tte  CoJth  /k"'' 
oozed  though  the  walls  of  the  bl<^'  Sri»  ta  ^ 

a  blood-vessel  near  the  bJott^J^^k         '^"'^  '"'° 
haf  IT  **■!  ''°^°''"^  "  *"'"  ^  ««>  "»t,  after  the  food 

bfth  °b  IS:^  u  'i,zT  *"  '^"^'"  =  "'"""y  (•> 

lacte.1  or  Whatic  ::L^s  oHr:?"  "V^'"^  *= 
tv»nfr.noe    -  V     ^^^^^'^  oi  the  mesentery.     The 

the  body  and  used  in  nourishing  ^tSu^  "'""'^''°'" 
The  Regulation  of  Digestion. 
The  digestive  apparatus  is  under  the  control  of  that 

is  locafeH  in  tu^  4.L  ,  *  sjrstem.    This  part 

IS  located  ,n  the  thorax  and  abdomen,  on  each  side  of 


M 


IKTRODOOTORY  rtlYglOLOOr  AKD  HiraiKlfl. 


1 1, 

Ml 


Care  of  the  Digestive  Organs. 

I.  Beyond  being  able  to  regulate  the  kind  and  quantity 

of  our  food,  the  hours  at  which  we  shall  take  mea^ 

and  the  act  of  mastication,  we  can  exercise  no  conrci^,' 

control  over  the  digestive  processes.  ^^"scious 

di^;,.— r.^"l ''  "  *^"''"  *~"  '^^'  ^<^  <^nnot  control 

wm  e  r  K  "/'"  *™'  *^**  "^  ^^"  ^<^  --"y  things  thT 
will  either  hinder  or  promote  this  process.  The  selection 
of  digestible  food,  its  proper  cooking,  and  the  manner" 

^etea^ of  th^'Il-^"  '"'"^"^^'  *°^  ^^^^  ^-""em. 
th!lr        t      *^^^^'S*^«t'^«  O'-gans  and  the  efficiency  of 

Ia^.Tidl-  ''r  °?'*  ^°""°"-*  ^-^t^  -  over, 
eating  and  this  is  large^  due  to  lack  of  control  of  our 

articles.     There  is  little  danger  of  over-eating,  if  food  ^ 


LESSON  XIV. 
The  Blood. 

The  blood  is  the  great  carrier  of  waste  and  repair     It 
carnes  the  nutritive  material  derived  fron,  thTfL  ^ 

part,  the  material  that  is  no  longer  of  any  use  in  the 
body  and  carric  this  dead  waste  to  the  skin  u„»f 
m.«tmes  and  kidney.  It  is  thefunction  of  tht^'oi^:' 
to  thrust  the  waste  material  out  of  the  system. 


TBI  BLOun  Ag 

The  blood  is  kept  moving  in  tubes  which  run 
throughout  the  body,  and  this  circulation  of  thrbl^ 
goes  on  as  long  as  life  lasta    At  everv  mnf  Jl  !•        r 

divide,  into  sn:rve^r^;^;rri''""H?  •""  "■ 

of  tlie  body.    Then  the  blood  h  all  eathered  unVl^  ■ 
ve»e>,  called  vein,  and  brought  baStt  h'e^?.'""  '" 
While  the  contraction  of  the  heart  Is  th^  ««:«  r 

I^ovtfhe^    V"'  '^  *•  "■""«■•""  of  muscl« 

rr.rv;n^"-;:r^x-a:s 

rrs'  r ""^^  ""ss''^""^  °f  *^  ci«„  it"' 

"i^  ^1  °„  r  '^^  .'!"SS'*-"  '•"  blood  circulat  on 
will  result  ,n  less  nutritive  material  being  carried  to  the 
^ssues.  and  will  result  also  in  more  of  fhc  d^d  wal 
b«ng  allowed  to  accumulate  in  the  body,  SCt 
time  to  impaired  health  and  strength. 

Clotting  op  Blood. 
Nature  tokes  care  to  prevent  the  loss  of  blood  as  fer 

Tut'^Wh  "n  Tr'  °'  *'  ""'"^  blood-vtiira" 

'ttsZZZX^'^r:''"  '"°°''  *"''  ''  ^hed  soon 
starts  to  dot,  and  the  clot  stops  the  flow  of  blood  from 

wlL^to"^  """^^  "  "  ■■"■P"'*''"'-  *-f°re,  to  know 
^^  tWnftoV  r  '°^"'  '"^  '°  ^""-  P-""?'  the 
water  to  the  injured  part  The  water  should  be  as  hot 
as  can  be  born.     The  heat  makes  the  small  v^b 
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lOTWDttoTow  raniouoT  Alio  araim. 


•hrink  in  diai. -ter.  and  this,  alone  with  th.  ,1^     k.  u 
fonn,,  «x,n  stop,  tlie  bleeding.      *  ^  ''"'  *"•* 

«pon  .he  pa.hKvL'^^^d^he„™  "^  "' ~"°" 

-4rdr.:d^tr:i'StiL":;;r^-- 


:ir 


LESSON  XV. 
The  Circulation. 

movement  of  the  blood.  P'o^u^ng  the  onward 

The  human  heart  is  about  the   size  of  one's   fi,f 
It  IS  composed  chiefly  of  muscle  tissue     \  °"",  ?"^ 


TB«  OIROULATIOir.  g^ 

wood  from   returning.      From   the  right 


RA.  right  auricle  R^H  t  '°""'  "*'''''  '""^  ^'°°^  '-"^e^- 
LV.  left  ventricc  The'tr  ^  r'T'"'  '"^'  '^^^  -"<^'- ^ 
indicated  in  th  fig^'e  ^ut Z'^'  *'^  "'^'^^  ^'-^  - 
these  latter  see  Fig   3,'  °'  ''*'  sen»-lu„ar  valves.    For 
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innoinjcrout  wwiotcaT  a»d  Hroinia 


if 

ii 
I 


ventricle,  the  blood  immm  k»  ♦!. 

*•  two  lung.  ^  "^xtb^^rz  "^  •» 

oxygen.  From  the  lun«  the  hwT?  "u"**  *""'  ««• 
««  P«lmon«y  vein.  3  ^v^/'  f:*?"?"  "P  "V 
From  here  it  na,--  !„,„  .? T^^  "*  '*'*  •'"'«'» 
opening  ^^Z'^Z^ZT'^',  *~"J?*  " 
ventricle  It  1.  forced  into  tbeTortl  V^  ""  *'  '«* 
orteries,  which  branch  from  if  T^,.  '  "^  «"<'  «'>e 
head,  t^nk  .nd  «t„lT  ".d-tribute  the  blood  to  the 

«P  b;  the  «ina         """'•  ""^^  "  "  «•">  8.the«d 

Circulation    through  Se'^Tt  T""^"""'  "» 
WenUe  circulation  (.ee  Rg.1^j;   "   *'   ""^  «' 

OUTWARO   SIGNS  OP  THE  CrcULAT.ON. 

Harvey  had  demonat^f  J  I  '    •    '  *'  ^**  "°'  ""»" 

-«--ererull.:nrr;^SntLXr 

Experiments. 

incli  Mow  the°,tnio':r''   J":'*'"  "  "-'  f«"  an 

the  middle  lino  of  fheS;«t         ''"'"  *"  '""'  '"-'* 

2.  Count  the  pulse  beat,  .f  .i, 
iustinfrontoftheear  cTln  .l       7""'  ""  *"  'heek 
'o  the  windpipe     Are  th!     t"  f '  "^""^  "^^  ""« 
same  a,  the  hefri  bfatl?       ^^  '*"'  «*'  """""^  the 

color.  (*)  S'ZJZT  "■"'"""^  '■"  *">  «"' 
s  Qi  yens,  If)  temperature  of  the  hands. 


BUOD  VRMIIJ. 
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♦  Bare  the  front  of  the  wri.t  Note  the  pale  blue 
«olor«l  ycm*  Pre,  on  one  of  thc«  „„h  the  fS^fin«l 
tt',  ''""',••'"««',  the  pain,  of  the  hand  and  Tn 
toward,  the  elbow.  What  change  do  you  note  in  ^ 
vein  In  each  case  ?  »  "re 

5.  PrcM  one  finger  tip  on  the  ,kin  at  any  part  of  the 
body  where  «,e  skin  i,  pink.  What  change'in'  colo  do 
you  note?  Compare  the  effect  in  thi,  caw  with  similar 
pressure  upon  the  linger  nails. 

latin' ofX'iri;,"  r  '^  '""*'"^  '«"»  of  «>»  c'"^- 

«r^  r  '^■'t  .*"•'="''"""'  ''  now-a^ay,  best  demon- 
S^  by  watching  th  .  blood-cells  move  onwart  in  tSe 
blood.ve,«ls  of  a  frog's  foot,  or  in  it,  mesentery,  in  the 
a.l  of  a  young  tadpole,  or  in  the  body  of  a  young  fiih 
«nmed,ately  after  i,  ha,  hatched  out  of  the  ^.  A 
microscope  IS  necesKuy  for  these  observations. 


LESSON  XVI. 
Blood  Vesseis. 

The  arteries  have  many  pulws  along  their  course- 
when  cut.  the  blood  in  them  flows  in  fet, ;  wh",^' 
hey  sweU  up  on  the  side  next  the  heart ;  when  empty' 
their  wall,  do  no,  collapse;  the  larger  ones  have  wab 
composed  chiefly  of  connective  tissue,  as  they  musTbe 
TZT""^    '?"'"""  *"  P-^^x-^of  ">e  blood  inside; 

feuettfih""      "■"'""'  ~"'P°^  chiefly  of  mu«.le 
hssuMhe  fibre,  running  circularly  i„  the  walls,  so  that 

ttc  bore  or  calibre  maybe  narrowed  or  widened  and 

thus  allow  more  blood  or  less  blood  to  pass  to  various 


Veins. 

away  fro™  the  hUrt  "h  f  ^^  ^^ '*^"  "P  -  'he  side 
muscle  and  connectiU  TsZt.fZll"""^'^  °^ 
and  less  elastic  than  thos  of  ^he  Zl"""'/?'"' 
collapse  when  emptv     Th,„  J      ""'"e^'  and  hence 

for  conveying  th^btd  uTk  Hel^at ";''"'™'' 
valves  here  and  there  alonr^h    "'*,''**'*,  and  possess 

coat    Diag«n.  ,9  re^;±!^  .t    '""^  °'  »''«'  ''""" 
in  a  vein.  ^  "Pi^ents  the  appearance  of  a  valve 


h=? 
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-^'vein^^fo^'^l,  en'^^r'""  °'  *  ^^'^  »°  ^^^^  «he  valves 
of  blood  Jus^pStte  vt^T' "r""*^^''^  accumufaS 
flat.  One  valve  is  uncut  ;^ts  fel^^lT""^  ^"^  ^P^^^  <>« 
in  opening  the  vein  ^''^  ''*^"  «?"»  'engthwise 
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.    Capillaries. 

h2^^T''f  '^'"'°"^'  ^"^^  °^  ^^^  capillaries  is  several 
hundreds  of  times  greater  than  that  of  the  aorta.  Con- 
sequently the  blood  stream  is  much  slower  in  the 
capillar.es  than  in  the  arteries  or  veins-about  3/  mm 
per  second  ,n  a  mammal.  This  slow  rate  of  flow  allows 
tune  for  the  nutntive  rhaterial  in  the  blood  and  for  the 
oxygen  to  pass  out  of  the  capillaries  into  the  lymph,  and 
thence  to  the  tissues.  , 

Care  of  the  Circulatory  Organs. 
I    Blood-vessels  feel  the  strain  of  athletic  training  as 
well  as  the  heart.     Veins  rupture  and  become  varicose 
as  a  result  of  the  extra  blood  pressure. 

2^  If  a  large  artery  or  vein  in  a  limb  is  cut,  the  rapid  flow 
of  blood  prevents  clotting.     Under  these  circumstan.es, 
the  I.mb  should  at  once  be  grasped  firmly  with  the  hands 
and  pressure  applied  above  the  wound  if  it  is  an  artery 
below  the  wound  if  it  is  a  vein.    Then  a  strong  hand- 
kerchief,  or  half-inch  cord,  should  be  tied  loosely  round 
the  hmb  and  a  stick  run  below  the  bandage  and  turned 
so  as  to  bring  great  pressure  to  bear  upon  the  bleeding 
vessels.    Th.s  will  stop  the  most  profuse  hemorrhage  in 
any  limb.     A  physician  should  then  be  summoned. 

3.  If  the  wound  has  been  made  with  a  dirty  knife  tin 
can  or  glass,  it  should  be  thoroughly  washed  with  wkter 
that  has  been  boiled.  The  water  should  be  as  hot  as  can 
be  borne  and  should  contain  some  antiseptic.  Soil  and 
air  are  filled  with  minute  bodies,  known  as  bacteria,  and 
these  getting  into  wounds  set  up  suppuration  and  some- 
times blood-poisoning. 
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LESSON  XVII. 

W^ASTE  ■■ 

from  the  bcSy  °ff  ft^!  "^'^  ""«'«  '"-t  be  amoved 

accumulate  inVLSvl^  °  "T"^  "  *°"W  «"<>" 
and  bring  life  to  a^  end  SI"""  *^  "^^h  ""^  Wood 
waste  trol  the  b^^ns^own^L' «Sn°'  ""'  <^ead 

out  by  the  skin  in  the  f*m  oVl^t  ^  ""''  "^"^ 
from  the  lungs  in  expired  »^r  1  T  '  "  P^'^*  ""t 
by  the  kidneys.  The  a^el ',  '"T  '""  ""^  »•" 
by  which  waste  is  removS™',?^'"  ''  *"°*^'  ''^=""- 
at  its  best,  these  four  o^ts  ^^fZu  ""i"'"'"  "«■"> 
condition.  We  cannot^xercTse  an^  t'"  "  '  "^^""^ 
over  the  working  of  these  !^!!,„"'^  ~"'°'"«  ~ntrol 

body-muscle,  ne^eTndons  h™     '  *'  "^™^'  °'  ^ 

gathered  up  by  the  b.^^^r^  ^:::rt:'ti:"  ^''"  '■' 

organs  of  excretion  and  th^I  '^®  Principal 

f-  the  biood  andX;ttt rn/irr  *^  "''" 

A  number  of  substances  founrl  J«  k-i 
r~™  bi«^  corpusces  anrfl^^^  n^tf  TxlXtJ 
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these  are  the  bile  .pigments,  or  coloring  matter  of  the 
bile  and  cholesterin  which  sometimes  forms  gal    stone! 

Isedt' c'i^''^^-    ^'^"  "^  ^'^  "bilious/' tfeltha 
ceased  to  come  away  freely  from  the  liver,  the  cause 
being   usually  lack  of  exercise    in    the  oien   air    or 
mdiscretions  in  diet.  ^  '  ^ 

Rules  for  Removaj,  op  Waste. 

1.  Plenty  of  exercise  is  essential  for  the  removal  of 

WocS'  hT  '""r  P^^'^*^^  '^^  circulation'f  the 
blood  and  thus  tends  to  carry  out  the  waste  materials 
from  the  tissues  to  the  several  organs  of  excretion 

2.  Massage  should  be  substituted  for  exercise  in  the 
case  of  people  who  are  too  delicate  or  too  fra  to  tat 
adequate  exercise  for  themselves. 

H^;/"u°l!'  *°  "^^'"'^  ^^^•«"*  '•^"^oval  of  waste  an 
adult  shouM  drink  about  a  quart  of  water  ^r  day 
preferably  between  meals.  If  he  drinks  tea,  coffee  T; 
other  l,qu.d,  he  will  need  just  that  much  less  ;ater 

4.  When  waste  has  accumulated  in  the  tissues  as  in 
rheumatism,  or  gout,  copious  draughts  of  mine'aTwaTer" 
under  med.cal  supervision,  sometimes  give  great  refef' 
because  the  water  dissolves  out  the  waste  material  and 
enables  the  blood  to  cany  it  to  the  organsTeTctL' 
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LESSON   XVIII. 
Body  Heat. 

«  chemical  ihennomtter.  ""M*.  "M 

lips  should  be  closed «    ThTfi.  '°"^*'  '""^  "'e 

in  the  mouA  fo  rur  or  J  *'™°"'«'"  should  remain 
the  instrumen  ;fs"J<f;:  ^T'  ^°  ^  '"  —  that 
theclosed  mouth    Tt^T  ''™  temperature  as 

off  and  recS"  on?h:  ^Sr  ^''"'■''  *^"  ^  "=^ 

give  sth":"'u*::err  r'^""  r-  "•"  ■■'  -"  "<" 

in»  •P*^®  5^°*^  the  new  regulations 

the  bulb  toward,  the  ie^^hlnd  ThiTo'l  T  ''''  °'^^^^^«'-'  ^^ 
instrument  tov  ..ds  the  rtht  uSi  the  "°"^  *''  ^^^"^  ^^  '"^^ 
against  the  whue  back-g^nd  Read'o^^^^  ^''^"^  ^^'^^^'^ 
numbers  and  in  tenths  After  f^  k  u  ^^^'''''^  '"  **>«'« 
instrumentfirmlyintleri^hfhL  %  ,''"'"  ^°-'"''  ''^'^^  ^^e 
the  instrument)  again«  the  feft  Th  T'.  *'"  "^'^^  ''^"^  ("« 
stem  again  towafds  the  bu  b  «n  J^l'  '*"'^'  "''  '"^'"'^"•^  **°^^"  the 

washing  in  wateat^-i::s.:;r::::;ir^^^"  ^^- 
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The  nervous  system  regulates  the  production  and  loss 
of  heat  so  n.cely  that  the  body  hardly  ever  varies  more 

fio^" /"^wi  '""l  *!"'^'  °^  ^  ^"^'^^  f~«»  the  above 
figures.     When  the  body  tends  to  become  cold,  the  pro- 

^UnT     aT:'  ^'"''""''^^  chiefly  by.the  muscles  and 

oLl     r  ?K     ^IT^  ^""'"  ^''°'"  *^«  «><'"  t<^  the  inner 
parts  of  the  body.      On  the  contrary,  when  the  body 

tends  to  become  too  hot,  the  generation  of  heat  by 
muscles  glands,  e-  is  lessened,  and  the  loss  of  h^at  is 
increased  by  the  bKood  being  sent  to  the  skin  where  the 
heat  IS  lost  by  conduction,  convection,  radiation,  and  by 
the  evaporation  of  the  sweat.  This  regulation  of  body 
^^rT"  T^  ^  ^'^^^  ^''^^  understood  by 
h^  whfter^  ^"^     '''  '''"'''*^'  ""^^^  ^"  ^°  *"  °"^  houses 

If  a  room  becomes  too  cold,  we  put  more  fuel  into 
the  furnace  and  open  the  draughts  ;  that  is.  we  increase 
the  production  of  heat.  In  addition  to  this,  we  stop  up 
cracks  around  doors  and  windows,  so  as  to  prevent  the 
loss  of  heat  from  the  room.  These  two  steps  tend  to 
mcrease  the  temperature  of  a  room  or  house. 

On  the  other  hand,  if  a  room  is  too  warm,  we  close  the 
dampers  and  cease  putting  fuel  into  the  furnace.     This 
lessens  the  production  of  heat.    But  in  addition  to  this 
we  may  open  doors  or  windows  and  allow  the  hot  air  to 
escape,  and  thus  reduce  the  temperature  of  the  room 

eeuVt^hl'-    ''"""  "^^'  ''''  '^°^>'  temperature  is 

?Z  fh  '?  '°  ^'^''^  ^  "^^""^'-  that  the  variations 

irom  the  normal  are  very  slight. 

rilTw'o8rF'"T.-"  ""="  'he  bodK  temperature 
rises  above  98.4  F.     This  occurs  whenever  any  serious 
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LESION  XIX. 

Exercise. 

Why  should    children    take   exercise?      n        ^  . 

require  exercise?     rr  .      Z***^   exercise ?      Do    adults 

-4  irc  exercise?     If  so,  do  adults  require  exercise  for 

the  same  reason  that  children  do?    Thi=-  .""'^^  ^°'' 

of  exerc,«  ^ults  in  ,„we„^  heart  and  Tu^^'  ^^^ 
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reduced  temperature,  and  the  accumulation  of  waste 

m  the  tissues.     The  amount  of  exercise  necessary  to 

.    mamtam  the  body  in  a  healthy  condition  varies  very 

much  m  different  people.  ^ 

Rules  for  Exercise. 

1.  We  should  exercise  as  far    as  possible    all    the 
Tw^Tk  ^^'  ^'^"'^"^  '^'^"^  ^'^'"^  ^PP*^*'  *° 

2.  The  best  of  all  exercises  is  out-of-door  games. 

3.  Next  to  these,  the  best  Exercise  is  brisk  walking  or 
runnmg.    G.rls.  as  well  as  boys,  should  learn  toswim.    In 

exeS      ^  ^'"'"^  *^'  '''*'"'  '"'"^"^^"^  ''  ^"  «^<=^»^"* 

4-  Properly  chosen  calisthenic  exercises  and  gym- 
nastics are  beneficial  for  growth  and  recreation.  In 
.tl'n       V  S"^''  ^"  ""^'"^  playgrounds  are  lacking  or 

2fL''^Tr^.T'^'''''''  ^'^  ^^^°>"*^'y  essential  for 
the  health  of  children.  A  symmetrical  development  of 
aU^of  the  muscles  will  produce  a  beautiful  form  of  the 

S.  Exercise  should  never  be  carried  on  until  the  body 
becomes  thoroughly   fatigued.     It  should  stop  after  a 

more  ont ''"''  ""^  "'"'^^  °"'  '''''  *'^'  ^«  ~"'^  ^"j'^^ 


106  IKTBODUOTOBY  PHTilOLOOV  AMD  HYOIKIfc 

LESSON  XX. 
Drinking  Water. 

yard  be  a  ex  J4  ^         "^^^^  "^^"^  *  ^'able  or  barn- 

yard  be  a  good  source  from  which  to  cet  water  ?     a    -T 

which  to  ge.  water  for  the  J^L^,  "  "'  «■""  '^- 

conlrnluo':;  "p^^br^L- htsT  '™'"  "---  °' 
drinkinff  water     t7      I  1  **  P'"^*'  '''nd  of 

weca„nt,ertdlbv  iZ       T'"  "^  '*'"^°"«'«f  that 

Whether  ^-'1^3^' "of :  rcCrk'"""^  '•'• 

may  contain  the  germs  of  disease  •  olthl^L"^  T'" 
waters.    S«  pag,  58  of  .L  .iTgau'C    '""'^  °'  ■"""" 
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The  most  dangerous  impurities  in  drinking  water  are 

Sir^""",?  P^'"^  '^""^  *^*^    Typhoid  fever  has 
often  been  dissemmated  over  a  large  district  through  the 

Rules. 

1.  A  well  should  always  be  located  at  a  considerable 
d^stence  from  a  barnyard,  privy,  or  any  other  source  of 
contammation. 

2.  Wells  should  generally  be  sunk  on  high  ground 

3.  Water  which  contains  the  germs  of  disease  may  be 
rendered  harmless  by  boiling  it  for  half-an-hour  ,f 
typhojd  fever  ,s  prevalent  in  a  city  or  town  in  which 

first  bo,l  the  water  and  then  cool  it  before  drinking  it 


LESSON  XXI. 

Dirty  Milk. 

Milk  is  pure  and  fresh  a.  it  comes  from  a  healthy 
cow.  sheep,  or    goat.     It  is  described  as  adulterated 

It  IS  skimmed,  when  the  cream  has  been  removed  from 

'^J!  !,'°"'^'  T^"'*'  ^^^"  ^'^•'""»^^'  watered,  or 
doctored,"  or  when  dirt  is  allowed  to  mingle  with  rt 
from  any  source.  Dirt  may  get  into  milk  from  various 
sources,  especially  when  cows  are  kept  in  stables.  Cow 
stables  are  usually  dirty :  their  atmosphere  dusty.  The 
animals  have  frequently  to  lie  down  in  their  own  filth. 


o"?  InJo^t  ri.l'i'^.r-  •"^'•'"  o".  f  He.  .nd  d„p. 

««.„.;  .„d  dl::5^il„f •  '"^  ""^  *'«>'  •»"».  d-rty 

Now,  dirty  milk  is  always  daneerous    It  I.  a. 
»«cause  it  sometimes  contains  tt,?^  dangerous 

fever,  scarlet  fever,  a«I  dTphtteria  and Tth       *^'"'°"' 
of  spreadir?  these  diseaso  in  riH.       i  "  '~*»' 

."ilk  seller  ...,  been  k^n  Z  ^^"j;!  ^TJ;     °"' 
a  large  part  of  a  town.  '^^®''  °^*''* 

has  to  te  k%t  for  ;o;etfmr''p  ''•  *r'*"^  '^  " 
pasteurized  by  placinrrin  !L  ^""^  "*'''  ""*  '» 
and  keeping  ft  forinl    /  *''«»'S'>'y  c'ean  ves«,l, 

hour  at  'a  L^^p^t:^'^.^^''  TTu"  "''"  " 
cooled,  covered  and  t.,^        •  ''  '*°'''''  *«>  be 

'he  cow  eve^  Z^  ^LlT'"''  """  '"" 
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The  Voice. 

ine  sounds  which  we  rail  ««:^ 

of  bo.  in  ,he  f^nt'pir: f;:rck  '°K"  * '"" 

&^y  t  ^Tistr "^  /e^pro^rnZ-fo^^ 
pipe,  and  is  mie  o^fo!^"''"'  "^ '  '""^  "^  »«  «"d- 


"■""""'^  MIMTIVB  AXD  »AI«OT1«.  ,0J 

«  two  fold.  Of  Whitish  fl«.h.  died  the  vocal  cord.. 

up  «d  down,  they  ...e  the  J^whi!^  '^^JZ!^ 

Care  of  the  Voice. 

••  Singing  too  loud  or  too  hieh  will  ««i„  .1. 
»nd  make  it  harsh.  *  """  ''•e,™'" 

».  We  should  sing  y„y  little.  ,hen  we  have  a  cold 
J^Children  should  lean,  to  speak  in  a  natural,  pleasant 
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Stimulants,  Sedatives,  and  Narcotics. 

A  stimulant  is  a  medicine  or  drue  which  ivh.«  *  u 

»«c,the^,.excitesor  stimulates  .i1:t:'r„rj:r 

p^o  le  :roThe;'a^';^'r;rk '  "'^t'  '°  "-- 

or  medicine.  WhenTndt  tte tfl  '  °""^  "  ''"'^ 
like  alcohol,  peopletaiire  ft  '  r  °^  "  '""""'"'• 

better  w„rlc'?:a„^:ro"2a^:r:s::c^*the" 
thmk  they  can  run  &ster.or  jumphigh^r  'nft^  ^ 
weight, or  compose  more  ski'fullv  „f.:     .  ^^'"" 

With  the  helpofthe  stiltt^n"  iZur  """'"^ 


no 


I 


\M 
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iirrsoouoTORv  niTuoLooT  akd  BToinri. 


But  Uie  fart.  .J^  go  to  .how  that  the  veiy  oppclte  la 

^r  JZ        """^Z"^  '""^  stimulants,  and  ultimately 
their  excewive  um  bring,  on  indige.tion  in  many  people. 

A  Mdatije  I.  a  drug  or  medicine  which  produce,  the 
opposite  effect  to  that  of  a  stimulant  It  depresses  the 
bram  and  nerve.;  that  i.,  it  deaden,  them  to  lome 
extent,  no  that  neither  brain  nor  nerve,  are  able  to  f^! 
or  art  a.  they  should.  N«xatlc  art  more  powerfuTy 
han  .edative..  They  benumb  the  nervou.  .yVtem  and 
in  large  doses,  they  put  people  into  a  deep  .CTU  f.' 
known  as  narcosis, 

betwJj'l.''"^^,''^;  "^J**? 'P  distinction  can  be  drawn 
between  stimulants,  sedatives,  and  narcotics.  The  same 
drug,  when  taken  in  different  quantities,  may  art  as 
ether  stimulant,  sedative,  or  narcotic  Fo  example  fn 
small  doses  alcohol  and  opium  a«  .timulanufbut 
when  the  dose,  are  increased,  both  these  drugs  will 
produce  sedative  effects  and.  ultimately,  narcosis. 

Alcohol  i.  found  in  different  quantitie.  in  many 
kinds  o  drinks.  There  i.  from  five  to  ten  per  cent  o"^ 
^cohol  m  cider  In  beer,  there  a.^  from  four  to  .ix 
parts  of  alcohol  m  every  one  hundred  part,  of  the 
hquor.  In  wines,  the  quantity  of  alcohol  varies  from 
eight  or  ten  up  to  seventeen  parts  per  hundred.  Whiskey 
contams  from  thirty  to  fifty  parts  of  alcohol  in  ever^  one 
hundred  of  the  liquor,  and  consequently  produces  ilxT 
ca  lon  much  more  quickly  than  does  beer  or  wine.  The 
only  safe  rule  to  follow  is  to  abstain  totally  from  the  use 
of  alcohol  in  any  form  whatever. 

nZ^f  ^"^Ik  "^^"f '    '"    "''"8^   ^''^^'   stimulants   or 
narcotics  ,s  that  of  acquiring  an  appetite  for  them,  so 


nracn  or  tobaooo.  m 

•-day.  that  manv^l™H  ,    "  """■'"•own  now- 

but  dismiM  tho"  "Ld"'  „•     •  •"''"°''  ''"'"'''•'  ""». 

*«ov.^  to  b.'*«,».r:irsr'  ^'' "- 


LESSON  XXIV. 
Effects  of  Ton..cco. 
Catena/:  Package  of  cigarette,-  ,-/    ,y        ^ 

cigarettes  in  water    OnV  ■  *^  making  infusions  of 

nigh,  in  abouTjM  ilu^S  oun -ew"™"  "*  ^'"<«'  °'«'- 
what  may  be  MT.ZT^'Z'^-  •  T"^'  ""  ^>^' 
cigarettes  in  this  same  v„h.         ?^  '"fusion.    Two 

«>«"«.  a  solntion  o7  .X  L  r'"."'"  ^'^"^  °^ 
cigarettes  in  this  quantitlnf  .  .™^"' '  '"''  «« 
cent  strength  of  torccotM,C'"  ""  ^'™  *  "^  P«' 

ofS'^rLX«l°Ir^"^  ''''  ■»■•— e«-ects 
them  in  these  dSem  sSuL""""'"  ''"™="^. '—e 
observe  the  effecr  ff  T°"'  '?  *"'^''  B'^"  and 
will  be  necessary  to  u«  a  I"""r''  ""  ^"^  '"''"•  " 
pound  miWo^  with  ^^h^rfw^^th^r  "  "  ""- 
Some    vorticelte     n,  '°  ""'"^'' «''"'■  "-ovcments. 

'•nimersedin    heoUTr"""'*-'"''    «""""'"■    "«■« 
one  per  cent  infusion  for  five  hours 
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and  then  examined.  The  vorticella;  were  all  dead; 
the  paramoecia  appeared  to  be  perfectly  normal  J 
the  gammari  were  almost  motionless,  the  heart  and 
circulation  being  considerably  slowed.  On  transferring 
the  gammari  to  fresh  water  they  all  revived. 

In  another  experiment  the  paramcEcia  and  gammari 
h'ved  for  sixteen  hours  in  a  one  per  cent,  solution 
without  being  killed  by  it. 

Another  batch  of  these  same  animals  were  placed  in  a 
two  per  cent  infusion  for  sixteen  hours.     On  examina- 
tion, both  the  vorticellae  and  paramoecia  were  found  to 
be  dead ;  the  gammari  were  still  living  but  very  stupid. 
The  first  effect  of  a  five  per  cent,  infusion  upon  those 
animals  was  to  greatly  increase  their  movements.    Soon, 
however,  the  sedative  action  of  the  poisonous  solution 
showed  itself.     In  twelve  minutes  the  vorticellae  were  all 
dead  ;  in  seven  minutes  the  paramoecia  were  also.     The 
first  effect  upon  the  gammari  was  to  increase  bodily 
movement,  heart  beat  and  circulation  of  the  blood,  but 
this  lasted  for  a  few  minutes  only,  and  in  fifteen  minutes 
all  movement  had  ceased. 

Some  microscopic  nematode  worms,  which  are  usually 
to  be  found  in  decaying  matter  in  water,  lived  over-night 
in  a  five  per  cent,  infusion,  but  their  movements  were  so 
greatly  reduced  as  to  give  the  impression  that  they  were 
dead.  Although  they  were  returned  to  fresh  water,  they 
never  recovered  their  normal  activity. 

These  experiments  are  sufficient  to  demonstrate  that 
tobacco  acts  first  as  a  stimulant  and  then  as  a  sedative 
and  narcotic. 
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LESSON  XXV. 
Stimulants  and  Narcotics. 
Apart  from  personal  testimony  which  will  oi 
conflicting,  and  apart  from  scientific  .         •        ^^'  ^ 

that  their  health  cr,-  v         ^  '  ^^^"se  it  was  found 

similar  r.sults'^tZZ^TJlT""'''^';   '''"'■«''' 

abstainer,  can  1  t      *"  ,«°[''"'™  who  are  total 

th=;HS^rL^°t•:nfrHet^^■-r''■■^'■ 

drinker  has  Uttle  „"  no„e  ItaTr  "*'"  ""=  ''^'" 
that  half  the  patients  ^ho  '^TZ^  ::J^\*-^' 
contracted  the  disease  e.fh.r  7     .^      .      '"^^"'t^  ^ave 

organisation   which  has  been^nltritrtr  dHn^;' 
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nJ^^'t^FTu'  °'  "'^  ^"^"""^^  companies^ 
notably    the    English    ones-go    to    show    that    total- 

otrraiirr^^  ^'^"  ^^°-  -^°  -  '•"  ^^^  ^^^^ 

rarely  used  ,n  med.cme  on  account   of  its  well-known 

exist  n^  .-  "^.^••'"^"  g'^^«  tf^e  following  quantities  as 
existing  in  cigars.  In  the  cut-off  end  yeV  •  in  the 
unsrnoked  ends  36% ;  in  the  part  smoked  ^  o^  Zut^ 
16/^  IS  drawn  into  the  mouth  in  smoking. 

actbn°''ThoL\^°""f"^  ^'^^^^^^"^  °^  ^^«  heart's 
haJr:..  I  ?°  ""^^  '°^^*^^°  ^°  «^<=ess  frequently 
have  "tobacco  heart;"  that  is  weak  n„^  4"cnny 
h-aH-  K^o4.       A^   /.  '  w^^*    and    irregular 

heart  beat  At  first,  tobacco  sraoking  causes  nausea 
and  vo™.t.ng.  bu.  this  effect  soon  pafses  off;a"d  the 

m-effec"  Tut  n'-  •"•  "^P^-  ""P^""  '°  --  "o 
m  ettects.     But  m  time  it  produces  in  some  oeoole 

^TT'r"  '■"  r^"  •"■'^''-'  granular  !rr!^fj: 
about  the  pharynx,  known  as  "smokers'  sore  throat" 

or-a^-r  art^X.^^-  "-^  *"-'^-«-  -' 

ch«rrh' 1""=  '"^  °f  *'  ''°""«.  "  "  believed  to 
ft  ^m^nfnM     ^''  ^**  ""'^  ''"='<'?■»««  of  the  body. 

It  temporarily  lowers  one's  muscular  power  and  con 

S^rcl's^ol!""  ■■"  '"'"'"^  "'  f-^'^''-  "'  -• 
Cigarette  smoking,  especially  if  the  smoke  is  drawn  into 

the  lungs,  IS  more  harmful  than  ordinao-  smokiL  and 

ott^l  ?:  *"''  ""^"*'''  "g"---  Some  employers 
of  labor  know  this  fact  veiy  well  and  refuse  to  ™ 
young  men  who  smoke  cigarettes. 


PoisoNa 


Tobacco    chewing    is    too  disgust 


IIS 
discussion.  ° "Busting  to  necessitate 

«>!^Ll^uC^^::;'  •="''»S.-y  ■""<)  °f  medicine. 


LESSON   XXVI. 
Poisons. 

definition  will  include  a  Iar,r«         u       1^^  ^'^'^ 

substances  upon  the  hu^an  body  depl„^  uln  ^ 
quantity  or  dose  that  is  administered       ?„     ^       ,? 

When  common  household  poisons  such  as  paris  ereen 
fly  poisons,  corrosive  sublimate  ^a  d,-«,-nf»  .  ^^f^"^  S*^^"* 

awai«n.hisfrriJ:h:U:e:;^-:^^„^^-^-t 
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induce  yomitmg.  This  may  be  done  by  giving  a  tea- 
spoonful  of  mustard  in  a  glass  of  warm  water.  Repeat 
the  dose  in  about  ten  minutes  if  the  first  produces  no 
effect. 

The  following  antidotes  may  be  given  after  the  emetic 
to  counteract  the  effects  of  any  of  the  poison  which  may 
remain  in  the  body:— 

1.  For  acid  poisor,,  such  as  nitric,  sulphuric,  carbolic,  or  muriatic 
acids  give  at  once,  without  producing  vomiting,  three  or  four 
spoonfuls  of  soda,  baking  soda,  or  a  glass  or  two  of  limewater. 

2.  For  any  kind  of  lead  poisoning  (s-.gar  of  lead,  or  white  lead) 
give  a  large  dose  of  Epsom  salts  or  Glauber's  salts.  ^' 

3.  For  corrosive  sublimate  tor  verdigris,  give  white  of  eggs  or 
flour  and  water.  ^i>B'>>  "r 

4.  For  opium  poisoning  (paregoric,  soothing  syrup,  laudanum) 
coffee.      '"'""'  ^'^"'"^  '''°"'  '"^  ^'^^  frequent  drinks  of  sZg 

5.  For  strychnia  poisoning,  administer  ether  or  chloroform  to 
reheve  the  muscular  spasms.  If  the  respiration  stops,  keep  up 
artificial  respiration.  ^        ^    P 

6.  In  arsenic  poisoning  (pans  green  or  fly  poisons),  mix  tincture 
of  iron  w.th  bakmg  soda,  and  give  the  patient  every  minute  or  two 
a  teaspoonful  of  the  brownish  powder  that  forms 

charcoal.  ^""""'""^  "''''  '"'*''''''  ^'"  *'''*^  °^  ^^^S^'  "  P^^^^^red 

What  Eminent  Authorities  Say. 

Jl^^K^A^  r^"^"''  '^^  healthy  nutrition  of  the  several  structures 

of  growth  of  the  body  ;  low  stature,  a  pallid  and  sallow  hue  of  the 
surface    an    unhealthy  supply    of  the   blood,  and    weak    bodily 
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decomposed  into  simnler  nrJ^     **/"cn.  ">e  greater  amount  is 

very  uneconomical  food  •  mi.rh  »,«  ^'  '  •"0'"«over,  a 

obtainablefrom  hebarle'vo    tie  ""'/""'"^  ^'°"'^  ''^^^  ^een 

precisely  staled      l!  T   k  ■■'°  °"'*  »'  <'!«.  •^a™"!  be 

r     II  ,  P      "P  '"'°  simpler  comDound<:  a 

the  breath  depends  on  thi  ^r  ^      ^  ''"'"*'y'-     '^'"^^  "^lor  of 

as  fusel  oil    Tox  d"ed    ve„To7"  n'  °"'''^"°"  P^°^"^^^'  ^^ 
as  already  indicated    ^.i^tViK      "^'  *"'""''  ^"^  '''^  ^^'^ence. 

proportion  of  it^S  pe7  ,     .f     cX.      'T  k'  '^  '^^  '""^  '^^^- 
scientific  sense  as  a  fL      M    ?    k     ,^"'*  ''^  regarded,  in  the 

the  metaS  o  proTeL  to'th."  . ''"  'T  '"^^^*'°"  ^""'-^hes 
shown  by  the  dimLS  e'cret  on  nJ"'  °'  f  °"*  "'^  ^^^  ""*'  ^« 
be  attended  by  the  proSu^^^^^^^^^         !  T"'     ^^'  °^'^«''°"  «'•»  ^'^o 

lessens  the  prUuctbTif  S^^^^^^  '''  °"  *'^  °^''^'-  ''^"^  '^ 

in  proteid  tissues  I^hTi  k  7  'Merfermg  with  the  metabolism 
hydrateTand  fats  t^.  fi  T    ^  ^""^"i^hing  the  oxidation  of  carb^ 
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mushrooms.     Yet  no  one  th.nks  of  classing  these  subs^ces  as 
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LESSON  I. 
The  Skeleton.  '' 

teen  finger  bones  or  phaIai«M^    1^^^^  /°"" 
Itob  named  in  order  dow^,  J,^l  '^"^  '"  »  '°«'^'- 

bones),  five  mWa-Ur^  and  fourteen  phSlS^Tt^ 

«h.  fiv.  meta-tS  °  f^'L'^"*''   ?'/■""«"  Sng-r  bones; 
on.  c.=»,  and  .o  the  J  i„  ,h.  ofhT"  '""''  •"  *'  *-^  '»  *• 

iia 
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The  skull  may  be  said  to  consist   of  two  parts,  the 
"Pl-r  part,  or  craniUm,  and  the  face.    The  cranium 


8i  !    .  ■;!: 


Fig.  20.— The  human  skeleton. 


contains  the  fore-brain,  hind-brain,  and  the  enlam^rl 
upper  end  of  the  spinal  cord,  kno;n   as   the  mlduHa 
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oblongata.  The  rest  of  the  spinal  cord  runs  in  a  canal 
through  the  whole  length  of  the  tackbone.  The  era.  urn 
or  bram.box  seems  to  be  one  solid  bone,  but  in  rJZv 
.t  .s  made  up  of  eight  separate  pieces.     Fig.  2    I^,TZ 


Fig.  21.— The  skull  bones,  front  view     All  th«  k««      u 

laled.    The  cheek  bone,  nasal  bone,  and  upper  jaw  bone  ar. 
Td  ofThX     '"  T"  "'"  "  ""  ''''■    P«  of  .he Tp^^^ 


(In 
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Fig.  22.— Skull  bones,  side  view  ThTZ^^^^^^^^^ 
under  and  back  p;rt  of  thTLd  th  "^^  ^l ''°""  ^"'''"^  ^^^ 
side,  and  crown'  and  the  tnt^l  h  P%«^' ''°"«  ^o^m  the 
The  temporal  bone  contains  ["etar.  ""  *''  '°^^''*^^- 

position,    they    form   immovable  joints   for  fK     k 
protection  of  the  delicate  brain  wS.  ^"''' 
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on^aV  •.  V""*"^^'  ^°"'^«^"J  *hat  is,  seven 
on  each  side,  and  most  of  them  are  firmly  jointed 
together  so  as  to  admit  of  no  movement  between  the 
parte.  The  exception  is  the  lower  jaw  bone,  which  is 
freely  movable  at  its  upper  end.  where  it  is  ointed  to 
one  of  the  cranial  bones.  Movements  of  the  lower  jaw 
m  mast.cat.on  take  place  in  three  directions,  namely  up 
and  clcnvn    side  to  side,  and  forwards  and  backwards 

tt  :r  r.h^  ^^  ^""^  ''-^^^'^y  ^-"^  ^tween 

The  backbone  forms  the  central  support  for  the 
trunk.  It  ,s  not  a  single  piece,  but  consists  of  a  series 
of  thirty-three  small  bones,  vertebrae,  all  bound  snugly 
together  and  allowing  of  considerable  freedom  of  motion 
between  the  separate  parts.  This  is  true  of  twenty-four 
of  the  pieces.  Five  of  those  near  the  lower  end.  hovvcver 
are  in  grown-up  people  firmly  united  to  the  hip-bone' 
1  he  remainmg  five  form  the  tall  bones. 

Many  other  animals   have   backbones   besides  man. 
Fish,  reptiles,  birds,  and  mammals  all  possess  a  back- 
bone,  and  hence  these  are  known  as  vertebrated  animals. 
The  skeleton  of  an  adult  consists  of  about  200  bones, 
that  of  a  child  contains  more  than  200.     This  is  because 
some  of  the  bones  in  childhood  can  be  separated  from 
each  other ;  whereas  in   adult  life,  they  have  grown 
firmly  together.  ** 
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LESSON   11. 
Joints. 

allow  of  no  movement  of  the  boitn  „h  .         "'  ■^"'"'' 

uit  Doncs  whatever,  as  in  the 


part  of  (he  hipbone  into  the  hj.        7  J^       '  ""'''='"' !  S,  Iht 
of  the  femur  htr  "  "' '"''''"'  "»  "'""'''d  head 
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case  of  the  joints  of-  the  cranium.  Other  joints  allow 
a  great  amount  of  movement,  as  at  the  shoulder,  or  at 
the  h.p.jomt  A  third  form  of  joint  is  one  in  which 
a  small  amount  of  movement  is  allowed,  as  in  the  joints 
between  the  bones  of  the  spine. 

The  joint  which  allows  of  the  greatest  range  of  move- 
ment  .s  the  ball-and-socket  joint,  examples  of  which 
o^cur  at  the  shoulder  and  the  hip.  In  both  these  cases 
the  rounded  upper  end  of  a  long  bone  fits  into  a  cup- 

th!^^u^  .°'  '°'''"'-  ^  '*■•&«  ''ga'"^'nt  surrounds 
t  !??.  ^f  *^°^^"  '^^  ball-shaped  end  of  the  long 
bone.  This  ligament  is  therefore  known  as  the  capsular 
ligament.  *^ 


^'  tht~^  '°P  ^a^  °^  **>*  'P'"'^'  ^'^^^J  from  above.    ,   , 

the  surfaces  upon  which  the  occipital  bone  of  theTuI  res'ts  • 

2  3.  the  opening  through  the  bone.  sub-diviSed  by  a  I  g.lent' 
(4  which  crosses  from  one  side  to  the  other.  The  Ug^r  space 
(3)  a  lows  the  spmal  cord  to  come  out  from  the  Sn  The 
mailer  space  (a)  receives  the  odontoid  process  of  the  ^is  The 
second  bone  of  the  spine.  ' 

The  elbow  and  knee  are  known  as  hinge  joints, 
because,  m  these,  movement  can  take  place  in  only 
two  directions— forward  and  backward. 

fi,^"''?I^'°'"i'  °'''"'"  ^*^'^"  ^^^  ^^Parate   bones  of 
the  middle  and  upper  part  of  the  spine.     There  i 
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lip  ! 
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gliding  joint  also  where  the  lower  iaw  h«n     •  •       . 
skull.     Lastly,  we  have  a  pivot^int  b.^:i^r /^^ 
uppermost  bones  of  the  soine     tL  k   T  '"^^ 

topmost  bone  of  th-  sp'ne  bv  t^         f  '^''  "P*^"  '^^ 
shown  in  Fig  24     ThfsL  ^  two  surfaces  which  are 

nodrfintr     xx/u        L  *"rwara  and  backward,  as  in  • 

T^.U  Tu         "^  ^^^''  "P°"  '*«  f~"t  and  upper  surface 

known  as  the  odontoid  p^cts'^im  "'  TJ' 
pivot  that  both  head  and^uTtur^  ""■"'  *" 


f«-  25— The  axis  bone  viewed  from  the  aid,     .    .■,      j 

process  .hid,  ft,  i„,o  .he  opening  '    ^  % '' ''=  "f"""" 

a  sh„'«  spine;^S?nf.::Ss:X%?;hl'"^''  ^^ 
processes  Iwlonging  to  other  'Z.u'  """ ''"'""" 
."roogh  the  sicin'  .f„er  d^™  ..l;  .h^bal"  ~"'  ^  '"' 
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Care  of  Joints. 

I.  If  a  bone  is  forced  out  of  its  natural  position  in  a 
joint  the  bones  are  said  to  be  dislocated.     When  Ws 

and  h"V'"'  ""*  °'  j°'"^'"  *^^  ^'g---ts  get  broken 
and  the  bones  must  be  put  back  again  alonl  theTame 

returned  t^T.  °"  ^"'''  *^"  ^""^^  ^^"  ^-"-rally  be 
returned  to  the.r  proper  position  by  pulling  olthe 
jomt  and  pressing  the  bones  into  their  place 

joint  ^Tt^^  •'  ^  'T  °'  '*'"'"  °^  '^'  ^'g^'"-nt«  of  a 
thlL.  'I  "'"'''  '"^•'^  ^^"°"^  than  a  strain.     In 

the  latter  case,  the  joint  should  be  bathed  thoroughly  b 
water  as  hot  as  can  be  borne  for  ten  or  Hf,"         - 
This  should  be  acccpan  "e:  wIthrsL  ^rjnroT'.:: 

ruui^   ro  tne  extent  of  the  injury.      If  the  hVa 


LESSON    III. 
Blood  and  Lymph. 

as  toT-r."^"^''  ""'r'"'  """■■«'  ^"  <»'"  ">e  body  so 
as  to  keep  the  hssues  ahve  and  enable  them  to  contLe 

XZ.'oT^'Th^''^'''^^  "-'«  gather:jup"S 

™^7  ^  °^^-  '^"•"^<'  '°  *'  ^--f^e  and  thrust 

.ri  oltM^"'  ''"^^  -  consider  the  .e„e«; 

The  blood  circulates  in  arteries,  veins  and  capillaries 
The  artenes  carry  the  blood  from  the  heart  all  overX 
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body  branching  and  re-branching  the  farther  they  cet 
away  from  the  heart,  and  becoming  smaller  in  diameter 
all  the  time,  until  finally  they  become  a  fine  set  of  tubes 
known  as  the  capillaries.  These  convey  the  blood 
through  every  organ  and  tissue  of  the  body.  The  veins 
gather  up  the  blood  from  the  capillaries  and  return  it  to 
the  heart  again  (see  Fig.  26).    The  capillaries  have  veiy 


,nr 


Arteiy 


Fig.  26.-Diagram  to  illustrate  how  a  small  artery  breaks  up  into 
smaller  arteries,  and  these  into  capillaries.  Also,  how  the  capil- 
laries unite  to  form  smaU  veins,  and  these  again,  larger  veins. 

f«!f1T"."  '"PP"*^^  "^''^  ^^"^  ^y  ""^^  °r  "ore  arteries, 
and  the  blood  is  carried  away  from  the  organ  by  corresponding 
vems  The  mterspaces  between  the  capillaries  is  filled  with 
lymph. 

thin  walls-thinner  than  any  tissue  paper-and  allow 
the  liquid  part  of  blood,  and  material  dissolved  in  the 
liquid,  to  escape  through  their  walls.  The  liquid  which 
thus  escapes  through  the  capillary  walls  into  the  tissues 
and  tissue  spaces  is  known  as  lymph. 

Blood  is  always  found  on  the  inside  of  blood-vessels  • 
lymph  IS  always  found  on  the  outside  of  blood-vessels 
and  bathing  the  tissues.  There  is  a  stream  of  liquid 
nutritive  material  passing  from  the  blood  through  the 
capillary  walls  into  the  lymph  all  the  time,  and  from 
lymph  into  the  tissues.  This  material  is  used  up  by  the 
tissues  for  their  nutrition.     On  the  other  hand,  there  is 
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a  stream  of  waste  material  passirif^  fmm  fK-  *• 
.ymph.  and  f™™  „„pH  BaST^lf:    h    bC"  'Z 
lymti,  comes  from  the  blood  and  is  returned  to  th, 
bU«d  aga,„,  either  directly  through  the  ^pml  wJfe 
or  by  lymphatic  vessels.    Lymoh  circul»w  ,k       \.       ^ 
of  the  body  where  blood  d^  „ot  ^    S^'  ."^ 

find  no  blood  in  the  ^n^^sZ  b^^/S^ :: 
tej,don  nor  ,n  nerve  fibres  c.  muscle  fibres  (ZfT,^ 
The  „utnt.on  of  these  tissues  is  earned  on  by  the  ^mph! 


Fig.  37.— Diagrammatic     Three  musri*  fiK-.- 

nutritive  ^alerial  which, hey  r.,„t  """'  """"  "» 

■     Blood  does  other  important  work      If  »=!,. 

rrom  the  air  i„  the  ,„„,^  and  ZL  it'totj  ^ 


n 
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and  it  carries  back  from  the  tissues  carbon  dioxide  and 
gives  It  up  to  the  air  in  the  lungs. 

It  can  easily  be  seen  from  this  consideration  of  the 
general  work  of  blood  that  its  composition  must  be 
vanning  an  the  time,  and  it  is  for  thTs  reason  thlt  it 

"iz^:' '-''''  *°  ^^--^  ^-  --  che'm- :f 


iHil 


LESSON    IV. 
Bloqd  Cells. 

liaufrJh^'^'^   ''  '°"1P°''^   °^  ^  P^'«'    straw-colored 
liquid,  the  plasma,  and.  floating  in  this,  a  large  number 

of  rounded  bodies,  the  blood  corpuscles,  or  blood-cX 

There  are  two  kinds  of  these  cells,  red  ones  and  wh"t 

ones  (see  F,gs.  28  and  29).    A  large  quantity  of  Wo^ 


Fig.  28.--Red  blood-cells  are  flattened  bi-concave  discs  somethin.r 
eages.    «,  a  red  cell  seen  edgewise.    *,  one  seen  on  the  flat     ^ 
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and  .o  beco  JttlTo  L'''^  '° '°",""  "^  "'"' 
cell  for  every  400  or  ?o^     J  "^  "  ""'^  °"'  "hite 

though  .he  liZ  lX7iT-  T'"' ""'  p- 

lymph;  red  ones  are^ot  '*      ""  ^'''""  '" 


fig-  29-W hite  blood-cells  of  diffcren.  .i,..      j    . 

The  function  of  the  red  blood-rpli=  :.  . 
from  the  lungs  to  the  tissuT  T  I         """^  ""y^" 
function.      The  white   eels   and    fh?  ""'"'"'  ""^ 
carriers  of  nutritive  mattial  "  '"^""  "'  *-= 

residence  at  high  altitude  ^„T=.        *''""""= ''>' 
^^rease  though  the  e.ect:Vh^l:„Xt:f-r::: 


13a  iHTBODDcrronY  puysiOLOGV  and  uyoibnb. 

Quantity  and  Distribution. 

From  TrV  to  ^^  of  the  total  weight  of  the  body  is  blood 
In  starvation  the  blood  lives  upon  the  other  tissues! 
The  fat  ,s  the  first  to  be  used,  but  later  on  the  glands 
and  the  muscles  are  all  drawn  upon  in  order  to  keep 
up  a  uniform  quality  of  blood. 

Its  distribution  in  the  body  is  roughly  as  follows-- 
One  quarter  in  the  heart,  lungs,  and  larger  blood-vessels 
One  quarter  in  the  liver. 
One  quarter  in  the  outside  (skeletal)  muscles. 
One  quarter  in  all  other  organs. 

Care  of  THk  Circulation. 
I.  "Taking  cold"  is  an  affection  of  the  skin  that 
comes  on  from  sudden  or  prolonged  exposure  to  cold. 
The  cold  contracts  the  blood-vessels  of  the  skin,  and  the 
blood  becomes  congested  in  the  internal  organs      If  the 
congestion  and  resulting  inflammation  occur  in  the  nose 
and  throat,  we  are  said  to  have  a  "cold  in  the  head  •"  if 
they  occur  in  the  bronchial  tubes,  bronchitis  results-  if  in 
the  lungs,  pneumonia  ;  if  in  the  lung  covering,  pleurisy. 
Such  diseases,  however,  are  really  caused  by  specific  bac- 
teria. The  cold  is  only  the  predisposing  cause.  If  the  cold 
affects  the  intestines  the  result  is  a  temporary  diarrhcea. 
•  /•  ^^°P\«/h°"'d  not.  therefore,  go  from  a  hot  room 
into  the  cold  without  putting  on  extra  clothing. 

3.  In  case  of  persistent  bleeding,  a  person  should  lie 
down  and  remain  perfectly  quiet. 

4.  Fainting  results  from  a  lack  of  blood  in  the  brain 
When  It  occurs  in  a  room,  the  patient  should  be  placed 
in  the  horizontal  position,  the  clothing  should  be 
loosened,  and  fresh  air  admitted. 
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sheep.  «p,u;.  ';::ra\ut;:r.^^^^^^^^^^  ^^  --"•-- 

^-  Note  first  the  position  of  the  heirfW 
lungs,  and  then  try  to  identifv  thl  f         ^^^^^n  the  two 

ventricles  by  theLopI'^o^'^/r^'-  ^^^  ^-o 

^ifa.  30.     JNote  the  groove  that 


pulmonary  artery;  c  the  nnlm««'  ^'  *''^  '■'^•'*  ventricle  ;  4.  the 
7.  the  left  ventn^i;  f'^th?  aorta        ''""'  '  ^  '^^  ^^^  ^^^cle  ! 
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f,t » 


:f    !; 


™ns  oblq^ly  dow„wa«is  frcn  right  to  left.  This  is 
the  inter-ventncular  groove  and  marks  the  boundary 
between, he  right  and  left  ventricle.    As  shown  "nZ 

."'ofVe'^ht  """'  °'  ""  ''"  -""'"  -"  *an  thf^ 

cava  "Arth"'  ''""'  *f  ""*"°'  '°  '^  ■■"f"i<- vena 
auncle?    Make  another  cut  at  right  angles  to  the  first 

Note  Its  mtemal  surface.  Pour  water  into  it  from  a 
shgh.  height  and  note  the  way  in  which  the  flaps  of  the 
tr.-cusp,d  valve  float  upwaHs  and  close  the  opening. 

3-  Open  the  right  ventricle  by  making  a  U-shaoed 
*s.Z:  ™m.r  '"'-ventricular  groovf,  but  a^t^e 

V^T  NoZ  1'  ^°°"'-  '?  ="  ""'  '°  '"'""=  'he  internal 
^rts.     Note    the   niternal    surface  of  the    ventricle 
Observe  the  tri-cuspid   valve   from   below.      Find^he 
opcnmg  of  the  pulmonary  artery  with  your  finger  and 
trace  its  course  and  the  branch  to  each  lung. 

4-  Slit  this  artery  open  just  where    it   leaves    the 
ZTVl^  1""  '"^  '"ree-flapped  valve,  the^elS! 

w!!I'-     u    •  "'^^"  "'°^'  P^«™"'»  »ny  back  flow  of 
blood  m  the  ventricle  (see  Fig.  31). 

The  anatomy  of  the  left  side  of  the  heart  is  verv 
sjmdar  to  that  of  the  right.  The  chief  difference  uZ 
foL^.     kT  f  f  ^'"'-    "^"^  "8ht  ventricle  has   to 

the  left  \a:    I    °"^t  "*=  """"^  "■^'^"''"■•o"  on'y" 
the  left,  has  to  force  the  blood  through  the  lonir    nl 

^temic  circulation.     This  diiference  i^n  the  amo"''t  : 
work  winch  each  ventricle  has  to  do  shows  itself  in  the 
d,irerences  between  the  thicknesses  of  their  muscu  ar 
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walk    The  one  which   does  the  most   work  has  the 
thickest  walls— the  left. 


valves  IS  such  that  they  open  in  one  direction  only,  and 
consequently  the  blood  can  flow  only  i„  one  directL 
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Care  of  Circulatory  Organs. 

I.  The  heart  should  not  be  exhausted  by  proloneed 
overwork,  as  m  running  races,  rowing,  or  other  athletic 
contests.  "Athlete's  heart"  comes  on  as  a  r^lt  ^ 
•evere  and  prolonged  physical  training. 

2  Alcohol  drinking  increases  the  frequency  of  the 
beat  of  the  heart,  and  diminishes  its  force.  A  heart 
that  has  been  subjected  to  the  strain  of  even  moderate 
drmkmg  will  give  out  more  easily  under  exertion  or  in 
disease.  Prolonged  drinking  sometimes  produces  fatty 
d-^eneration  of  the  heart,    It  also  causes  a  degenerative 

^.^  *"  f  ^'"^  °^  '^^  blood-vessels  known  as 
•clcrosis,  and  this  change  may  lead  to  rupture  of  the 
walls  and  sudden  death. 

irrt  J^  H'^y  ^^'^''^  ^y  ^y'  frequently  produces 
irregular  heart  action,  sometimes  fainting.  It  causes 
weakness  and  dilation  of  the  blood-vessels.  "Tobacco 
heart  m  boys  will  keep  them  from  success  in  athletic 
contests,  and  in  any  kind  of  work  that  requires  much 
Aiuscular  exertion. 
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LESSON  VI. 
Regulation  of  the  Blood  Supply. 
The  quantity  of  blood  passing  through  the  different 
organs  of  the  body  is  varying  all  the  time.  After  a  meal, 
that  IS,  during  the  digestion  of  food,  more  blood  goes  to 
the  stomach,  intestines  and  liver,  than  when  no  digestion 
IS  going  on.  In  the  same  way.  during  manual  labor,  or 
during  great  muscular  exertion,  more  blood  goes  to  the 
muscles  than  when  they  are  at  rest.  Similarly,  in  cold 
weather,  less  blood  is  found  in  the  capillaries  of  the  skin- 


»iwi)Utioii  or  nil  Kuwi)  tnmr.  jj; 

In  hot  weather,  more  blood  goes  to  the  surface  capillaries  • 
and.  generally  speaking,  the  quantity  of  blood  in  rv' 
organ  vanes  with  the  activity  of  that  organ.  ^ 

How  then,  It  may  be  asked,  is  the  flow  of  blood  to 
diflerent  part,  of  the  body  regulated  ?   I„  answer  J^ay 

artery,  which  carries  blood  to  the  organ. 
If  the  h^rt  beats  faster  and  stronger  than  usual  then 

blood  must  be  sent  to  all  the  organs  of  the  bod v     fZ 
opposite  eflect  will  occur  if  the  heart  t^.Vt 
slower  and  feebler.     The  heUt 'irr^^t.'STr^ 

quickly  and  forcibly,  more  water  flows  away  from  the 
pump  spout  i  whereas,  if  the  handle  is  worked  sTow^ 

d're^l'eiT    ""'"k  T"   ''"*^-     '""^    ""^ 
decrease,  therefore,  in  the  force  and  frequency  of  the 

^My   "'""  *•  """■"'>'  "'  ""-'  -  -^  ^'  of 

But  it  is  different  with  the  arteries.    Nerve  immilses 

make  Ihem^  """"T  *'""  ■"  '"^  "^"'  "^  ">-  v«^ 
tT™  to  tZ  ^T   "^^  °'  '"""""  '■"  "«"■<='«'■  from 
cLTte  T'  '^t  '=°"^"»"y  -"ore  blood  or  les.  blood 
can  te  allowed  to  pass  to  various  organs  in  the  bodv 

Z°fy.u°*'"'''.'"""^  "^^^    Thus,  while  che^/g 

he  food,  the  arteries  leading  to  the  salivary  glands  grol 

Jarger  and  allow  more  blood  to  pass  to  these  orS^r 

TriL7-  "'t^e^f'-o"  of  the  food.    In  the  same  way 
during  digestion,  the  arteries  which  supply  blood  to  the 
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stomach  and  intestines  become  larger  in  their  bore, 
and    allow    more    blood    to    pass    to   these   organs. 
And  here  comes  in  a  rule  of  health  which  everyone 
should  obey,  viz.,  never  undertake  any  severe  muscular 
exertion  m.mediately  after  a  meal.     A  little  thought 
will    make   clear   the   reason  for  this    rule.      During 
digestion,  as  we  have  seen  above,   all    the  digestive 
organs  require  an  increased    blood  supply,  and  they 
should  get  the  increased  supply  from  other  parts  of  the 
body.    But,  if  wc  run  or  labor  violently  after  eatin<'  the 
working  muscles  also  make  a  demand  for  more  blood, 
and,  as  a  consequence,  neither  the  muscles  of  the  body 
nor  the  digestive  organs  can  get  the  increased  blood 
which  they  require  for  their  work.     Under  these  circum- 
stances it  is  usually  the  digestive  organs  which  suffer, 
and  indigestion  results  if  the  error  is  persisted  in. 

From  the  foregoing  considerations,  it  will  easily  be 
seen  that  changes  in  the  force  and  frequency  of  the 
heart  beat  produce  general  effects,  that  is,  produce 
effects  upon  the  blood  circulation  that  are  felt  in  every 
organ  of  the  body  ;  whereas,  changes  in  the  calibre  of 
the  arteries  produce  local  effects,  that  is,  effects  that 
are  felt  in  special  organs  or  parts  of  the  body  which 
temporarily  need  an  increased  supply  of  blood. 

QUESTIONS  AND  EXPERIMENTS. 

1.  Count  the  heart  beats  or  pulse  beats  (a)  when  sitting,  (d)  when 
standing,  (c)  when  lying  down,  (./)  immediately  after  taking  any 
active  exercise,  as  running.     How  does  the  beat  vary  in  each  case? 

2.  If  the  heart  should  beat  faster  than  the  average,  seventy-two 
times  per  mmute,  how  would  the  rate  of  the  blood  flow  be  affected? 
If  slower,  how? 


•    hlRriRATlOlt.  |.A 

4-  What    IS  the   pericardium?    What  fl„i,i    •     r      j    . 
pericardial  «ac?  '"^    "    '°""^    '"    the 

5.  What  are  the  two  sounds  of  the  heart  ?    Their  cause  ? 
would  you  place  t^band  gT?         '^^  '"^  *'^  "'"^  «^'^'^'  -"- 


LESSON   VJI. 
Respiration. 

part  onhf"  ■■'  ";'  f '  "'  ■"•'""""e-    The  es«ntial 

»»i"'li''-?''''u'*"'^  "*>'  '*  '*''^"  f™™  'he  air  in  other 
ways  bes,des  breath,„g,     I„  all  ordinary  burninl  °    „ 

candles  la,nps,  or  stoves,  oxygen  disappei,s  from ICr 
as  any  boy  may  prove  for  himself.  ' 

th.  Mw  regliio  J       "^'     ^'"'  Atmosphere,  etc.,"  page  6,  of 
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I.  Light  a  short  piece  of  candle  and  float  it  on  a  flat 
cork  in  a  soup  plate  filled  with  water. 
Then  cover  the  floating  candle  with  a  jar 
as  in  Fig.  32,  pressing  the  jar  down  into 
the  water.  Mayow's  experiments  were 
like  this  one,  but  instead  of  a  candle  he 
used  small  animals. 

In  less  than  a  minute  the  candle  "  goes  out,"  because 
all  the  oxygen  has  been  used  up.  The  water  then  rises 
m  the  inside  of  the  jar.  The  gas  which  remains  Is 
nitrogren  and  this  will  not  support  life,  that  is,  animals 
cannot  live  in  it.  , 

Animals  not  only  use  up  the  oxygen  of  the  air  in 
breathing,  but  they  give  off  from  their  lungs  a  gas, 
carbon  dioxide,  which  resembles  oxygen  in  having  no 
color  and  no  smell.  That  such  a  gas  is  coming  from  the 
lungs  all  the  time  may  be  proved  as  follows. 

2.  Make  some  limewater  by  shaking  up  quick-lime 
in  a  pitcher  with  ordinary  drinking  water.  After  the 
mixture  has  stood  for  an  hour  or  two,  or  until  the 
water  has  become  perfectly  clear,  pour  off  some  of  it  into 
a  tumbler.  Then  take  a  small  glass  tube,  or  straw,  and 
bubble  air  from  the  lungs  through  the  limewater.  It 
turns  a  milky  color  on  account  of  the  ca-oon  dioxide 
from  the  lungs  uniting  with  the  lime  dissolved  in  the 
limewater. 

These  experiments  and  many  similar  ones  go  to  show 
that  in  respiration  oxygen  is  being  continually  taken 
from  the  air,  and  carbon  dioxide  given  to  the  air.  If 
this  were  to  go  on  for  any  great  length  of  time,  animal 
life  would  soon  come  to  an  end,  on  account  of  lack  of 
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oxygen  and  excess  of  carbon  dioxide.  But,  in  ,77, 
Pnestley  discovered  that  the  effect  of  ordinary  combus ' 
t.on  and  of  animal  life  upon  the  air  is  exactly  balanced 
by  the  effect  of  plant  life  upon  the  air.  His  experiment 
to  prove  this  can  easily  be  repeated  by  any  diligent 
pupil  in  the  following  manner. 

3.  Repeat  the  first  experiment  described  above.    Now 
without  admitting  any  fresh  air.  arrange  a  sprig  of  Jm 
or  a  growmg  hyacinth  bulb  under  the  jar.  so  that  the 
roots  of  the  plant  will  be  immersed  in  thl  ^ater!    PlI': 
the  whole  in  a  window  for  a  week  or  ten  da         At  the 
end  of  this  time  test  the  air  under  the  jar  with  a  burning 
candle,  again  taking  care  that  no  fresh  air  is  admitted  to 
the  jar.      It  will  be  found  that  the  air  under  the  jar 
supports  the  combustion  of  a  candle  just  as  well  as 
ordinary  air.  •*  ^ 

Priestley  obtained   exactly   similar   results   when  he 

used  m.ce  under  the  bell  jar  instead  of  a  burning  candle. 

We  conclude,  therefore,  that  animals  in  breathing  take 

Plants  use  this  carbon  dioxide  for  their  growth  and 
return  oxygen  to  the  air.  The  vitiating  effects  of  animal 
respiration  upon  air  is  balanced  by  the  restorative  effects 
of  growing  plants  on  air.  This  is  what  is  meant  by  the 
reciprocal  relation  of  plants  and  animals  as  regards  the 
atmosphere.  t  ** 

Care  of  the  Respiratory  Organs. 

.1.  We  should  take  plenty  of  vigorous  out-of-door 
exercise,  such  as  running,  rowing  and  swimming,  in 
order  to  develop  the  che,t  and  muscles  of  respirat  on 
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2.  We  Should  avoid  working  in  an  atmosphere  that 
contains  much  dust,  and  we  should  try  to  keep  our 
houses  as  free  from  dust  as  possible.  For  this  reason, 
after  a  room  has  been  swept,  the  dusting  should  be  done 

cT^^Ief  Zs!^""-     ^'''  «°°"  ^-  --  ^-''^^"^  than 

3.  Tobacco  smoke  irritates  the  throat  and  may  even 
cause  sore  throat.  If  the  throat  be  sore,  smoking 
generally  makes  the  trouble  worse. 


LESSON  VIII. 

COMPOSITION  OF  Air. 

Before  considering  the  respiratory  mechanism  it  will 
be  necessary  to  give  the  composition  of  the  air  Its 
average  composition  is  about  as  follows  :— 

Oxygen     -     -     .     2061  cub.  centimetres. 
Nitrogen    -     -     .    7795     ..  „ 

Water  vapor  -     -       140    "  « 

Carbon  dioxide   -  -4 
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matter  from  animals  or  plants,  dust  and  smoke.  These 
substances  are  the  impurities  in  air.  and.  when  present 
in  large  quantities,  tend  to  undermine  the  health  and 
spread  disease.  " 


COMPOSITION  OF  AIB.  j^j 

Expired  Air. 
Expired  air  differs  from  inspi^d  air  in  four  particular.: 
I.  It  IS  about  tlie  temperature  of  the  body 
2-  It  IS  saturated  with  water  vapor. 

ab^ut'V/T'""  **"•"    *°/''  ""^  "■•'»"  <«<"<!*  and 
about  5^  less  oxygen  than  inspired  air 

and'  ai'r  ^r^"  "'  °^^'^"''^  "■"""  ^"'-  '"e  .ungs 
Respiratory  Mechanism. 

.•n'"u.e''S,;:"',  "«'  '^^  "'  respiration,  as  detailed 

mechrnisTfa  d^  'r::su?h  ""'  *?'  '"'  ""'^™'" 
carried  as  qutctrf„d  T  , "  ^^  *"'  *''=  ""^S^"  '» 
tissues    and    Ik  .    regularly  as  possible    to  the 

Sd  ofthf tCXr''^  -"'•!<'  -«•  The 
cannot  be  resist«i  for  r  P"  "  imperative.    It 

without ^uZg"  sZ'  *''".''"'"  '"'  ""■"'"^^ 
either  into  the^lung    or  ff  th^""'  '']"'''"%°'  ^XRcn 

Inspiration. 

AWi^'elrTe  t"^^[   T     ':■  "'"'''"'"'  •*» 
<  aDhrarrm  K."  *"    ""■««    directions.      The 

^..aphragm  bemg^rved  .^wards.  when  it  contracts  ta 

Fon„IV„hich,J,r„fJ'i*" ,*'■••'.'  •»"  "^  N^'-reS-udy  for 
pa*.  6,  of  .he  „.„raguI»;io„s      """"'""'""  '  '  '  '  ''''"^' 
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inspiration,  moves  downwards  towards  the  abdominal 
cavity,  thus  increasing  the  dimension  of  the  chest  from 
above   downwards.     There   are  two   layers  of  miscle 


Fig.33— Lungs,  trachea  and  heart  of  the  cat.  i,  the  epiglottis:  2,the 
larynx ;  3,  one  lobe  of  the  thyroid  gland ;  6,  the  trachea  or  wind- 
P'Pe  ;  4,  4,  4,  lobes  of  the  lung  :  the  lobed  structure  facilitates 
the  enlargement  and  constriction  of  the  lunps  ;  5,  the  heart  • 
the  oblique  line  under  the  figure  5  shows  that  more  of  the 
right  ventricle  is  seen  in  front  thin  of  the  left  ventricle  •  7  the 
aortic  arch  with  branches,  the  lower  figure  7  is  the  aorta' just 
where  it  passes  through  the  diaphragm  ;  8,  the  descending 
vena  cava  where  It  enters  the  right  auricle  ;  9,  the  lower  end 
of  the  gullet ;  higher  up  it  is  hidden  behind  the  lungs  anU 
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lying  between  the  ribs,  and  known  as  the  external  ^ 
fatemal  intercostal  muscles.  The  extern!  T  ^""^ 
contracting  lifts  the  ribs  and  breast-bone  Z  •  ^^''  '" 
the  diameter  of  th^  ^u       r  "^^^^^'°^^^'  thus  mcreas  nff 

from  sidTto  side     Thist."'  ''°"'  '°  '^^^' ^"^  also 

three  diamer  ^aus^e  ^i^^^^^^^^^^^^^^  ''-'  ''"  ^" 

a  consequence  between  .;„3  ^  '""S^'  a"«J  as 

pipe  and  larger  b„>„chi^  S^  Thil^  '  '">'"''•'"■■<'■ 
directly  to  the  air  sacs  of  tte  lu„  j^  u  "^""f  ""' "^^ 
tidal  air.     In  quiet  or  nM  k  ^    "  '*  ''"''«'"  »» 

.50  cubic  inches";  ZZly'^T^  '""^  ■'  "*»« 
as  stotionaivair   hZT^^       ""^  '"ngs,and  known 

a.>.et  dowTtoL^aTstTo  ■S;:^r„Tr;'e'o'--'''' 

:'™T4:idtttro:r-r  ?°-- 

and  so  perfectly  and  rloti^^^  ^.      *'*'*  downwards, 

the  air  s'^SrbutT.^- "  ""'  ''°"='  "«"  "'^  "■'  '" 
ain    Tbecarbordt;rd7„ru'^«7/3«P.>ed 

sacs  until  it  reaches  the  tidal  air  '*''  ^" 

throat!  c^llstotr.r-v^.H'''^  "'^'  "^-^^  '^"'^ 
and  in  consequence  is  warm^i  *'  ■""""^  -embrane. 
of  the  body     It  also  t^lZ  °"  '°  ""  "="'P=«"Te 

moist  surfaces      A.^  ^      ,   ^  ""^'^  ™P°'  fro™  'hese 

passing  itThe  ourtrrt'cold   ^T.  '"°'"  "'"''  °" 

kind  of  little  f„g.     We  are  . hi       7^^"'"'  P''^"'=«  '^ 

B-     we  are  then  said  to  "see  our  breath." 

Expiration. 

the  air  out  of  the  hincT«      t    r        !  ^  ^""  f*»'  ^e 

Of  tne  lungs.     In  forced  or  labored  breathing. 


146 


INTRODUCTORY  PHTSIOLOOY  AWD  UTOIBNB. 


however,  the  expulsion  of  air  is  aided  by  the  contraction 
of  the  internal  intercostal  muscles,  and  by  that  of  the 
abdominal  muscles.  One  can  see  this  easily  enough  by 
trying  to  force  as  much  air  as  possible  out  of  the  lungs. 

Care  of  Respiratory  Organs. 
I.  Carbon  dioxide  is  not  the  most  harmful  substance 
m  expired  air.  Dust  particles  and  organic  matter 
especially  disease  germs,  are  the  dangerous  ingredients 
The  carbon  dioxide  in  a  room  can  be  measured,  and 
when  It  amounts  to  six  volumes  in  10,000,  the  air  is  unfit 
to  breathe,  not  because  of  the  excess  of  carbon  dioxide 
but  because  this  excess  is  always  accompanied  by  excess 
of  dust  particles  and  organic  matter. 

2.  Lack  of  oxygen  in  the  air  we  breathe  lessens  nerve 
sensibility  and  relaxes  the  muscles.  Confinement  in 
unventilated  rooms,  or  the  crowding  of  many  people  in 
small  rooms,  lowers  the  general  health  and  helps  to 
spread  that  terrible  scourge,  consumption. 

3.  Bedrooms  should  not  only  be  well  ventilated  at 
night :  but,  in  the  morning,  the  sheets  and  blankets 
should  be  removed,  and  the  windows  opened  for  at 
least  an  hour. 


LESSON  IX. 

Animal  Heat. 

Just  as  the  heat  of  a  stove  or  furnace  comes  from  the 
burning  of  fuel,  so  the  heat  of  the  body  comes  from  the 
gradual  burning  of  its  own  tissues.  The  human  body  is 
from  one  point  of  view  a  living  stove.  It  gets  its  fuel  in 
the  shape  of  the  food  which  we  eat     Not  that  the  food 
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is  directly  burnt  in  the  body  as  fuel  J»  • 

must  first  be  digested  .nTLiJ^^lj'  Th'  '*°'k  .  '' 

drates  and  fats  are  t^rr^r^   '^s'miiated.     The  carbohy- 

are  burnt  as  needed  thaUrihe  ''°"'  '"  *'^  •^^>^  -^ 
which  is  brought  to  the  r       ^  T""  ^'^^  '^^  ^'^yge" 

be.-ng  thus  o.^j:rZ:z7.'LZ'^{  -^' ••" 

ment    The  proteids  are  used  in  Jll  ^'^^  "'°^^- 

of  the  tissues,  but  sooner  ortte"  The  H^  ^°^  ''^  ^^^^^ 
and  therefore  all  three  kinds  of  r!  '  ^realr  down, 

burnt  in  the  body,  and  f  bu^  ng  ^^^^^^^^^  ^  '^  ^ 
substances,  carbon  dioxide,  wa^er  "rea  a„d°  .1 ""'' 
less  importance.  '  ^"^  °^hers  of 

The  distribution  of  the  heaf  an^  *u 
the  temperature  i„  various  p"L  of  the'b:^"''  "k"'""  °' 
about  by  the  circulation  of  the  bl^d  "  "    ™"^'" 

of  the  body.    l„  airticTj  L       *'"''°'  '°»'^«  'he  heat 

'he  coid  wfth  i:a:tTco;r;r*ir  "''""'*''■-' 

men  who  abstained  entirely  from  its  u«"^  "'"'  "'^ 
Nervous  Mechanism. 

of TilTn^^uTs^^J^-^.  -  «nder  the  contro. 
-scie,  a.  su;;red-.i^'';tt7„-,",^^  t"™'"' 

draw.    If  these     r.«i:  ZZl  "■*  "^"^  '"■^«''  - 

'rLJ^ofre°^-;r=^^^^^^^^ 
n.e.u„.a„dis4or:sr;::;4o^^j- 
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The  rate  of  respiration  varies  greatly  at  different  ages 
and  under  different  circumstances.  At  birth,  the  rate  Is 
about  forty  per  minute;  at  five  years  of  age,  from  twenty 
to  thirty  per  minute;  in  middle  life,  from  sixteen  to 
eighteen;  and  in  old  age,  it  has  increased  a  little  again 
to  seventeen  or  nineteen  per  minute. 

Asphyxia  may  be  caused  by  obstruction  of  the 
windpipe,  as  by  a  lump  of  food,  or  by  strangulation.  Or, 
It  may  be  caused  by  the  lungs  becoming  filled  with  an 
inert  gas,  or  a  mixture  of  gases  containing  too  little 
oxygen.  Or,  it  may  be  caused  by  the  lungs  being  filled 
with  water  or  other  fluid,  jis  in  drowning ;  or,  finally,  it 
may  result  from  the  paralysis  of  the  nervous  mechanism 
of  respiration,  as  in  taking  morphia,  curare,  or  chloroform 
in  excess. 

Drowning. 

A  person,  who  has  been  asphyxiated  by  drowning 
and  is  unconscious,  should  first  be  turned  upon  his  face 
with  his  head  low,  in  order  to  allow  the  water  to  run 
out  of  his  mouth  and   lungs.     Then,  warmth  should 
be  applied  to  his  body,  if  at  all  convenient,  and  artificial 
respiration  started  as  quickly  as  possible.    To  do  this, 
the  patient  should  be  placed  upon  his  back  with  a 
block  of  wood  or  folded  coat  under  the  back.     Then  one 
person  should  raise  the  patient's  arms  horizontally  above 
his  head  and  lower  them  again  to  his  sides.    As  the 
patient's  arms  reach  his  sides,  another  person  should 
press  upon  the  stomach  and  edge  of  the  chest,  so  as  to 
diminish  the  size  of  the  chest  and  aid  in  the  expulsion 
of  air.     These  movements  should  be  continued  at  the 
rate  of  about  seventeen  per  minute.      Efforts  at  resus- 
citation should  be  kept  up  for  an  hour  or  even  longer. 
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Fra.  30. 
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pupils  .opn.cti^ro^TX.h^;-"-  "■"""'  '""""= 
Another  Method. 

the  patient  ly.ng  upon  hi,  back  while  ca„yi„g  on  artU 
fical  «,p,ra,^n.  The  first  i,  that  the  ton^e  may  s"p 
iMckward  and  clore  the  entrance  to  the  windoi~  TV 
second  objection  is  that  the  water,  .n^c^l^Troth  : 
the  wmdpipe  prevents  the  fiee  entrance  of  the  air 

coaf un?,,  "f", ''"""'"■^■•<'»  on  the  ground  with  a  folded 
must  te    „,t'       "  '":'*  °^  *«  ^'«''-     Not  a  moment 

ceased  artificial  respiration  must  be  commenced  at  once- 
every  mstant  of  delay  is  serious.  * 

patilTff^  """"''  '^P'™"™'  P«  yourself  astride  the 
side  and  one  foot  upon  the  other  side.  Place  vour 
lowi    K  .°'"  *'  '°^  ""^  °f  '"e  Jk    :n'°he 

weTrhto'fv'™^"  r"  "■''^  ^"^  ^'"'^"y  *L  the 
weight  of  your  body  forward  on  to  them  so  as  to  produce 

firm  pressure-which  must  not  be  violent_u^„  1 

patients  chest.    By  this  means  air  (and  water  ifri. t 

thTUrT  °'"  °'t,  P""'"'''  '""S^-    '"""ediately 

~   hurt/™'  "^^  1'°"'^  ^°  ""  '"  '^°--  'h^ 
pressure,  but  having  your  hands  in  position     Reoeat 

backwards  upon  your  arms  twelve  or  fifteen  times  a 


ian««Tio». 
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^'  T^r  "^  "'"'="'  <»"«  '«'»■«"  «"<=  move- 
ments.    Th.s  cour«  must  be  pursued  for  at  lea«  h=Mf 

.He...ve/;i,HX^^^^^^^ 

limbs  and  hot  bottles  to  the  feet."  ^ 

Care  of  Respiratory  Organs       - 
fhJ\K^"''!^°'"^''i"'"'"^  '"*^'^'^«^  ^he  mucous  membrane  of 

but  mto  cuspidores  which  can  be  disinfect^     nl. 
germs  in  spittle  that  dries  upon  thT  floof  are  ,.?'" 
quently  spread  by  sweeping,  and  afa  rt    th7d  ^V 
may  be  communicated  to  others. 
3.  Direct  sunhght  kills  disease-eerms    an^  fK      r 


LESSON    X. 

Excretion. 

We  have  already  learned  that  the  waste  materials  of 
the  tissues  are  carried  out  of  the  body  by  fouTchaTnl 
(I)  by  the  lungs  in  expired  air-  (y\  hL7   1      ?*'^""^'''  •' 
(.\  u^  .,     ,./        y^P'rea  air,  (2)  by  the  skin  in  sweat  • 
(£by  the  kidneys  .„  „„„e;  a„d  (4,  5^  ,h,  ^^,^^^1^ 

co„^^\«r  '.iTer!"^'  "•°''  °'  ""=  -^"  <•■•-•<'«  and 
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The  skin  excretes  a  little  of  the  salts  which  have  been 
taken  in  with  the  food,  a  little  carbon  dioxide,  a  larire 
but  variable  quantity  of  water  and  a  little  urea. 

The  kidneys  discharge  nearly  all  the  urea  and  allied 
substances,  the  greater  portion  of  the  salts,  a  larjre 
amount  of  water,  and  a  small  quantity  of  carbon  dioxide. 

Only  a  little  waste  is  discharged  by  the  alimentary 
canal--chiefly  the  unused  portions  of  the  di-estive 
juices,  mcluding  the  true  excretions  contained  in  the 
bile. 

The  Kidneys. 

The  kidneys  are  a  p^ir  of  organs,  each  about  four 
mches  long,  two  and  a  half  broad,  and  one  thick.  They 
lie  m  the  abdomen,  one  on  either  side  of  the  spine  and 
extend  a  little  below  the  level  of  the  last  rib. 

A  kidney  is  convex  on  one  side  and  concave  on  the 
other  (F,g.  37).    The  renal  artery-a  branch  from  the 


■  .f  ■"?*  '  u   ^"^  '''^''^^  ^'■°'"  °"«^  *'^*-     The  dark  lines  and 
their  branches  are  injected  blood-vessels.      ,,  the  renal  vein 
2,  the  renal  artery.    3,  the  ureter.    4,  the  body  of  the  kidney! 

abdominal  aorta-enters  the  organ  at  the  concave  side 
or  hilum.     This  di.stributes  an  abundant  supply  of  blood 


h 
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by  *:  «r  •veil'^TH'^  ",  ".'"■•^  <""  -f  «-.  kidney 
uriniferous  tubule*  InT^.h.  I  '  ''™*"  "  "■« 

and  unmrerous  tubu  es  with  «.,^,»i.  ^-apuianes 

between  them  to  h„lH»h-    1.  ,^''  "'""«"«  tissue 
of  the  tubuir,  b  to  Ik  :';•''':"*'"'"•     '^'■*  '""«»" 
and  this  is  why  thev  lie  L    "•'""]«'«»"  «>e  blood 
blood  capiluZ^'^^iry.^'*""  •""  "  "°^  '°  «•« 


Fig.  38.— Cat's  kidney  cut  open  lenethwise      ,  ♦»,. 

medulla.  3.  the  boundary  bet"  eenTetwL^h  °"'*-  '' '^' 
injected  blood  vessels.  Z pelvTs  of  th.  tT  T'"*^  ""'"'^••°" 
outwards  narrows  into  tht  Jreter  "'^  '''"'^  '=°"''""*'^ 

The  outer  ends  of  the  tuhiil*»c  1;^  •     ^.i. 
their  other  end  opens  TnJVK  *"  *^^  ^^^^^'^  ^"^ 

so  that  the  LTfrort  e\r  T  ^'°""''  ^'^' ^S). 
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remove  perfectly   normal  constituents  of  the  blood  as 
soon  as  these  occur  in  excess.     If  the  blood  tends  to 
become  too  watery  the  kidneys   begin   to  excrete  a 
watery  urine;  if  the  blood  becomes   too  alkaline  the 
kidneys  begin  to  secrete  a  less  acid  or  even  an  alkaline 
urine ;  if  the  blood  receives  any  abnormal  substance  in 
the  food,  or  as  a  medicine,  the  kidneys  promptly  begin 
to  remove  it     Similarly  in    the  disease  diabetes,  or 
sugar  in  the  urine,  the  trouble  is  not  in  the  kidneys.     It 
is  in  the  pancreas,  or  liver,  or  elsewhere.     Too  much 
sugar  is  thrown  into  the  blood,  and  the  kidneys  begin  to 
remove  it  so  as  to  reduce  the  amount  of  sugar  to  the 
average  of  2  per  cent.    ' 

The  great  work  of  the  kidneys,  therefore,  is  to  regulate 
the  condition  of  the  blood  and  keep  it  pure. 

Care  of  the  Excretory  Organs. 

I.  An  important  rule  is  to  keep  the  kidneys  in  good 
working  order.  This  may  be  done  to  some  extent 
by  drinking  plenty  of  water.  Excess  of  water,  especially 
of  mineral  water,  is  stored  temporarily  in  the  tissues, 
then  removed  by  the  blood,  and  finally  excreted  by  the 
kidneys.  The  effect  of  this  is  to  flush  out  waste  from 
the  tissues,  and  prevent  concentration  of  the  urine. 

2.  All  substances  that  tend  to  irritate  the  kidneys 
should  be  avoided.  Consequently,  waters  that  contain 
an  excess  of  the  earthy  minerals,  like  lime  salts,  should 
be  avoided.    So  should  indulgence  in  alcoholic  drinks. 

3.  The  faces  consist  of  undigested  portions  of  the 
foods  and  of  tissue  waste  discharged  into  the  bowel. 
This  matter  should  be  discharged  every  day,  and,  as  far 
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J^possible  at  some  regular  hour,  preferably  after  bi^ak- 

trouble      S^-nn  '  ^  '  ^^''"''  *"^  ^PP'^^  «''■"  '•emove  the 
trouble.    Sippmg  a  glass  of  hot  water  upon  rising  ;„  lu 

morning  sometimes  proves  helpful         ^         ^  "  *^* 


LESSON   XI. 
Disease    and    Health. 

Hon.^oacoLuon;?:^ 
btken'^rof'The^T"  ''^°"""  "  ■"^'^^^' 

conside«r''4.*:ftr'",/:'ma°''''.i'*  ^°'  » 

fine  constitution   hi.  L.  ,  ^^"  "  ^"^  ^'th  a 

health  r^lrl  ^  T^  ""^'^'^  '"^"y  °f  the  laws  of 

stiml^s^tr  :;:^^^^^^^  ""''T  ^'^  "-  °^ 

the  penalty  of  hisTon^"  ^^T^^^^^  i''"  'f  ^^^'^ 
pain  he  is  made  to  suffer     T^^t  •  ^'^^^omfort  or 

^^nwH  •„Herr:^^:ra.^:s:r"t:;;^ 
sr„tx;rEr;rs^«i'r-"^" 

transmitted  from  parents  to  nff/^u^^^'^' ^"^  "°t 

that  weakling  ^r  Ete  cl^ld?""?\'''" 

s  or  aeiicate  children  mherit  organs  and 
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tissues  of  body  that  render  them  hable  to  be  attacked 
by  certain   diseases.     A  strong  man  is  often  exempt 
from  disease  just  because  he  is  strong ;  a  comparatively 
dehcate  man  may  keep  himself  free  from  disease,  by 
early  recognizing  his  weakness,  and,  as  a  consequence, 
carefully  conforming  to  all  the  ordinary  laws  of  health.' 
A  second   source  of  disease  k  from  the  effects  of 
climate  or  of  sudden  changes  in  the  weather.     Exposure 
to  rain  and  cold  is  a  fruitful  cause  of  disease  of  the 
respiratory  tract  and  lungs,  and  probably  also  of  mus- 
cular rheumatism.    The  fact  that  cold  profoundly  affects 
the  health  of  vast  numbers  of  the  population  is  proved 
by  the  reports  of  th^  Register -General   in   England. 
Every  autumn  a  fall  of  a  few  degrees  in   temperature 
IS  immediately  followed  by  an  increased  death-rate.     In 
America,  during  the  heat  of  July  and  August,  the  death- 
rate  among  children  always  increases. 

A  third  cause  of  disease  is  from  injures  due  to 
accidents.  Wounds,  bruises,  sprains,  dislocations  of 
jomts,  fractures  of  bones,  all  come  under  this  head,  and 
need  not  be  dwelt  upon  at  any  length.  Tumors,  the 
cause  of  which  is  unknown,  also  belong  here. 

Lastly,  we  have,  as  a  cause  of  disease,  the  action  of 
very  minute  living  bodies,  or  bacteria,  which,  finding  a 
lodgment  on  external  or  internal  parts  of  the  body,  start 
to  grow.  In  doing  so,  they  live  on  the  tissues,  cause 
their  inflammation  and  decay  and  form  poisons.  Under 
this  heading  we  include  all  contagious  and  infectious 
diseases,  such  as  consumption,  pneumonia,  influenza, 
typhoid  fever,  diphtheria,  scarlet  fever,  measles,  small- 
pox, cholera,  whooping  cough,  some  scalp  and  skin 
diseases,  and  such  simple  troubles  as  boils  and  abscesses. 
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Now  we  cannot  all  have  strong  constitutions,  but  we 
ought  all  s.ckly  and  robust,  to  take  care  of  the  general 

those  that  have  been  given  in  the  preceding  pages.and 
a  sysematic  practice  of  them  will  do  n1uch^o  ^ake 
even  the  sickly  strong. 

1.  Eat  plenty  of  plain,  wholesome  food. 

2.  Wear  clean,  dry,  loose,  comfortable  clothing. 

thi*J^^%^'T  of  exercise  in  the  open  air.  either  in 
the  form  of  work,  or  in  playing  games. 

4  Take  adequate   rest  and  sleep  in    well-ventilated 
rooms, 

5.  Set  apart  some  time  for  pleasant  recreation. 

6.  Keep    the    hair,  teeth,  mouth,    throat    and    skin 
scrupulously  clean. 

7.  Be  regular  in  the  practice  of  good  bodily  habits 

anH  ^7'^  *^'  "'^  °^  stimulants,  such  as  strong  tea 
and  coffee.  Op.um.  tobacco,  alcohol,  cocaine,  etc ,  are 
narcotic  poisons  and  should  be  avoided  altogether 

strLr  Tlr^^r"  ^^"""^^  '■"^^^'  ^"^  "»^'"tain  the 
strength  of  the  body  at  a  high  level,  we  shall  not  only 

SVf  L  T"  Tu  r  ^^"^^'  ^^  ^-^*-'  viol  - 

wea  her.  Nothing,  of  course,  will  ever  exempt  us  from 
the  injuries  which  result  from  accident ;  but  it  is  alwav^ 

accident,  good  general  health  is  the  first  requisite  for  a 
rapid  recovery.  As  regards  diseases  due  ?o  bacteria 
here  again  robust  health  counts  for  much.     The  weik 
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are  often  attacked  when  the  vigorous    .cape  •  or  if  th 
when  the  dehcate  succumb. 


LESSON    XII. 
Bacteria  and  Infectious  Diseases. 

Mml      J  ^  ^     ,"  ^  '^^"  °"'y  ^'*'» '»»«  aid  Of  a  power, 
ful  magnifying  glass.     Some  of  them  are  auit^  L     7 
so  far  flQ  «iir  h<.»uu  •  ^  quite  harmless, 

so  far  as  our  health  is  concerned.     Some  are  very  usefu 

moderate  warmth  favo«  ther^^th  C^d  2  1u"' 
increa^.  but  docs  not  ki..  ther^Moistu^'l^'  d"' 
ness  retards  their  growth.    Repeated  heating  uTt^Z 

mi's  P°'"'  °fj™'-  W"»  bacteria,  and^thf  ^  tt 
method    employed    in    manufacturins   canned    mJ? 
vegetables,  and  fruits.    The  boiling  kl  tS.erratd' 

tV,^l  ;:,;.['•  '""Ply  stops  putrefaction  during  the 
t  me  that  the  meat  is  frozen.  As  soon  as  the  temLrf 
toe  nses  above  freezing,  ,he  activity  of  the  bactXts" 
resumed  and  putrefaction  goes  on  a^in 
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terS'""proIlK?'"^''^''^"'^  ^'^^  disease-producing  bac 
tena.     Probably  some  twenty-five  differ Jnf  a- 
produced  in  this  wav      P..h  '""^'^e"'  diseases  are 

Hfcvaieiit,  or  to  substances  or  articles  whlrh  u^ 
come  from  such  locah'ties.     These  ba^eria  n        r 
the  bodies  of  the  cVi,  •  ,         ^acreria  pass  from 

nose  and  thLt  J7' JL!h     ''"°"';  """'  *=  "-""h. 

.hoy  pass  C  ;„"  ^attttlhet'  '°""""'"'°"  '  °' 
fever     Srarl^f  f       P^^^'^nt  m  the  faces,  as  in  typhoid 

cooked  vegetables  or  fmif  ^^^'"^^'S^'  ""'k.  water,   un- 
may  all  asffst  in  thL       '         °<^^a«ionally  insects  (flies) 
/  111  assist  in  the  dissemination  of  disease. 


LESSON  xiir. 

Dirt. 

dig,-  '    '  ""^  "'"*  ~n«'"ns  vast  numbers  of 

tn7[C""  -  ■n-mbes.  as  nearly  all  dirt  does.     The 

ana  gravel  of  the  seashore  ;ire  not  dirty.    On  the 


t 

I!  I 


160  INTRODUOTOBT   PHVBIOLOOY  AWD  HTOIBNB. 

contrary,  they  may  properly  be  spoken  of  as  clean 
because  they  are  not  usually  the  bearers  of  disease- 
germs. 

It  is  in  thickly-settled  parts  of  a  country  district  and 
specially  in  large  towns  and  cities,  that  we  find  disease- 
bearmg  dirt    The  mud  and  dust  of  towns  often  consist 
of  dung,  excrement,  or  filth,  and  this  kind  of  dirt  may 
be  teeming   with  disease-germs.       Streets  and  roads 
over  which  there  is  a  great  amount  of  traflRc  are  par- 
ticularly dirty.      Such  thoroughfares  are   used  by  all 
sorts  of  dirty  animals— horses,  dogs,  birds,  and  by  men 
equally  dirty.    Many  loads  of  manure  and  rubbish  of 
all  kinds  pass  along  thtem  every  day.     The  droppings 
from  diseased  animals,  or  the  sputum  from  people  who 
are  suffering  from  consumption,  diphtheria,  or  influenza 
are  frequently  deposited  upon  streets  or  side-walks. 

This  dirt  clings  to  the  feet,  is  carried  to  our  homes 
and,  when  dried,  is  scattered  through  the  house  by 
sweeping  and  dusting.  In  this  manner  it  may  pass  to 
our  food,  and  thus  find  entrance  to  the  body. 

Again,  the  dirt  on  the  street,  when  dried  up,  soon 
becomes  reduced  to  fine  dust.     This  is  readily  lifted  by 
the  wind  and  blown  through  open  doors  and  windows  •  or 
It  may  be  driven  through  cracks  and  crevices  into  houses 
Once  It  gets  within  our  houses,  it  is  possible  for  it  to 
alight  upon  food  or  drink,  and  having  entered  the  body, 
It  may,  through  the  disease-germs  which  it  carries  set 
up  disease  among  some  of  the  inmates  of  the  house 
Within  a  house,  dirt  may  be  the  means  of  spreading 
disease  from  one  member  of  a  family  to  another.     For 
example,  when  a  person  is  suffering  from  typhoid  fever 
the  germs  which  are  peculiar  to  this  disease  pass  off 
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~     C     '^  •"     •"=    *"""    '"«''»^»-  urine  and 
^tum.    Consequently,  if  any  of  thi.  dirt  soils  linel 

bed-pans  or  handkerchiefs,  it  may  pass  tW  .o^ 

hand,  of  hundress.  nurse  or  maid  secant     p^m  Z 

hand,  of  these  persons  it  may  be  transferred  t^l^ 

kmves  spoons,  food,  or  drink,  and  be  th^pj^rf  tS 

the^body  of  another  person  and  commun,'::«r^^° 

Dirt,  then,  is  a  dangerous  thing,  whether  we  find  it  on 
the  p«^n  or  clothing,  in  our  houis,  on  the  «r«^  tZ 
ti»  rubbish  heap  of  the  back-yard,  'it  is  truellf 's^me 
people  are  strong  and   healthy,  who  are  ne«rth^^! 

rar^l'^-^'L'^^  But  it-wirrei^ 

.^usually  robust  S^a^d'^tSt  X  t"  h^t 

parents  enable  them  for  some  years  to  brea"  alZj 

cold  weather  may  get  soaked  through  with  rain  mav 
«^r  wet  clothing  until  it  dries  upon  them,  may  ew  Zr 
food  may  frequently  get  drunk,  and  may  continued 
*.s  or  year,  just  because  they  are  exceptforS;  s^!"! 
but,  sooner  or  later,  their  strength  will  tL,me  U^Z' 

»d  filth   •  T'.T  "'"  '"'^^  *■""»  'he  effect,  ^Tri 
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LESSON  XIV. 


Dirty  Water. 

The  ordinary  sources  of  the  water  which  we  use  for 
household   purposes    are    wells,    springs,  rivers,  lakes, 
ponds,  ram  and  melted    snow.     Water  derived  from 
ram   and   snow,  as   it   falls   from   the   upper   sky.  is 
the  purest  natural  water  that  we  can  procure.    When 
however,    rain    reaches    the    earth,    and    when    snow' 
melts,  they  wash  away  with  them  material  derived  from 
the  soil  and  become  discolored-brownish.  muddy,  or 
turbid,  and  the  water  is  <hen  generally  known  as  dirtw 
water.    Such  water,  however,  may  be  perfectly  whole- 
some,  that  .s.  ,t  may  be  harmless  for  domestic  use.    On 
the  other  hand,  when  water  from  any  source  becoaies 

r„rn™  I  I!;?  ^''^•^"^^^t.  <>••  substances  thrown  off  from 
animal  bodies,  such  as  spit,  urine,  or  bowel  disch«^.  it 
.s  then  sa.d  to  be  poUuted.     Polluted  water  isXays 
dangerous  to  use  for  household   purposes.     The  most 
polluted  water  to  be  found  anywhere  is  in  the  sewers  of 
owns  and  cit.es.     Into  them  are  emptied  waste  waters 
from  smks.  drains,  laundries,  stables,  butcher   shops, 
l^ths    water  closets,  and    generally  the    washings  ^ 
streets  and  gutters.     In  short,  all  the  filth  that  wfcan 
possibly  conceive  of.  as  derived  from  a  modem  town 
finds  Its  way  into  the  sewers.     Now  if.  in  any  way.  sewer' 
water  mingles   with  drinking    water    and    thus    finds 
entrance  into  the  body,  it  becomes  dangerous  to  human 
hfe^   Forsewer-water  often  contains  disease-producing 

«.     .t    l"!.^  i^*"  ^"''""'  ^^^^••^•"^^nt,  and  when  these 
enter  the  body  ,n  drinking  water  they  often  produce 
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certain  well-known  di  „,.         , 

fa  most  frequently  t^StteS  K**"  n'  ■""»«  «>■" 
typhoid  fever;  but  T^^^  ""^  «»""'«*  "ater  i, 

b^K  s  "an-rriL"""  ^'r ''-  -«-. 

They  are  the  natural  d^-^'  „7Tk  '^""=  P"""'"! 
"hch  they  flow.  ,„,otem  a  „!  "''°"  '"«"'«'> 
*eir  course,  are  emptied   th^  ^  P"'"'"  ^'ong 

viIlamthediscl»rgloffJ^  ""^^^  °f  '"wns  and 
ya«ls  and  fields  thS  have  t"' "■' '•■^'"^eo  °f  bam- 
Privies  alsooverhanlst  ™  ^™  T"!"'  "'"'  ■""""«• 
the  most  convenient  w^of  d      ""''  "'""'  "•=■"  « 

Well-water  also  may  become  Lt'"''"^  °^  ""^^"•• 
to  these  various  sour^s  of  oT??'""""'^  P«>*i">ity 

which  are  usually  the  11'^°'  X"'      Even  spring! 
k'nd  of  natural  waters  mav  J  IT""  "■holesome 

'"ted  with  surface  wate;wWch^'°""  dangerously  pol- 
«*ers,  privies  or  dirty  sot       ^  "^^  ''""'  bamyaVds, 

The  appearance  of  watei-  u 
P""ty.    Water  may  be  turWd        ",°  "^'^  ^"^  'o  ''t. 
be  perfectly  safe  f^r  dr  "k^^  <"  d«y-looki„g.  and  yet 
may  look  clear  and  boZui;  J^"  **"  "ber  hand,  it 

^^cb^Veriseto^dir^rrt^^h^-r--- 

"  ep«::^  ^^rrfd'^ttaT'-.  ^-en  there  is 

t:^:^°-'--'-"b:ur:::r-/r:f^' 
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LESSON    XV. 

Prevention  of  Infection. 

We  can  prevent  the  spread  of  diseases  that  are 
caused  by  bacteria  in  four  ways:  (i)  by  disinfection, 
(2)  by  isolation,  (3)  by  producing  immunity  to  the  disease, 
and  (4)  by  keeping  the  general  health  of  individuals  up 
to  a  high  standard,  and  the  neighborhood  in  a  perfectly 
sanitary  condition  as  regards  water  supply,  fresh  air, 
sewerage  and  cleanliness  of  yards,  houses,  lanes  and 
streets. 

Disinfectioii. — This  is  the  name  given  to  various  ways 
of  killing  disease-producing  bacteria.  We  must  disinfect 
the  floor  and  walls  of  a  sick  room ;  the  beds,  bedding 
and  furniture ;  the  clothing,  dishes,  excreta  ;  and,  in 
short,  everything  that  leaves  the  patient's  room. 

1.  One  method  of  disinfecting  certain  substances  or 
articles  is  to  burn  them. 

2.  Another  method  is  to  boil  them  for  twenty  or 
thirty  minutes. 

3.  A  third  method  is  to  wash  articles  in  solutions 
of  certain  chemical  substances  in  water.  The  most 
important  disinfecting  substances  are  corrosive  "ubli- 
mate,  carbolic  acid,  chloride  of  lime,  formaldehyde 
(formalin)  and  sulphur  dioxide  from  burning  sulphur. 

The  special  method  to  be  employed  in  any  given  case 
will  depend  upon  circumstances.  Articles  like  cloths 
that  have  been  used  to  receive  the  expectorations  from 
consumptive  or  diphtheritic  patients  should  be  burnt. 
Some  articles  of  clothing  may  be  disinfected  by  boiling ; 
others  by  prolonged  dry  heat  in  a  disinfecting  oven. 


I»RBV«NT10!»  or  IWrfOTlOIf.  ]00 

The  excreta  should  be  thoroughly  mixed  with  chloride 

lor  some  time  before  being  disiKwcd  of.'     Rooms  and 
funuture  should  be  disinfected  by  closin,  aU^ZZs 

?umes  XtU"'":  :'*\^--al^'ehyde  ga.,.':^  "he 
lumes  Of  burnmg  sulphur  for  twenty-four  hours 

leaving  the  room.    The  Imuse  Uscif  f,  pUcarJed^l?  • 

chndrtf"" ""' '"!"«-  -y  VI.'.  TtlnC*" 

cniidren  belonging  to  the  house,  thev  are  !,.„.  <• 
school.      In  short,  isolation  mean,  thTt  'hose  tffjT 

irrL?      .!  ^*"'- "  '■"■ »'  ">'■»  '»"  possibly  be  done 

o  ot  i^^-m'T™^  of  contagious  dise^  are  confine^- 

spread  oTttn-         '"u"'^'  "^  ''°'''"»''  »"'"  ""»  'he 

Immunity. -This  mo.-,ns  a  condition  of  body  In  which 

ex^"  ;:  it°'  G  '=  '"„  '^'  -  '"  ""■»'••<"■'  "■■--  wtn 
hanTinW  *^™!^™">'  ^l«»l<'"S.  -M.en  a  person  has 
had  an  infectious  disease  once,  like  smallpoi  scarlet 
fever,  mumps,  or  yellow  fever,  he  Is  not  likr^;t"kei 

In*ecaseofsmall,K>x,  a^soj^^^.  „,JZ^^!o 
at  least  an  hour  to  do  i„  work  '""*  "^"•~" 
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to  this  disease  by  being  vaccinated;  that  is,  he  takes 
the  disease  in  what  may  be  called  a  very  mild  form,  and 
thereafter  for  some  time  he  is  immune  to  the  disease. 

Diphtheria  is  a  disease  in  which  we  can  produce 
immunity  in  a  different  way.    The  part  of  the  body  that 
shows  the  local  effects  of  diphtheria  is  the  throat.     Here 
white  patches  occur,  and  at  these  points,  the  bacteria  are 
growing    in    immense    numbers,    causing    not    merely 
swelling,    inflammation    and    death    of    the    mucous 
membrane,  but  producing  also  poisonous    substances 
called  toxines.     These  toxines  become  absorbed  into 
the  body  and  make  the*  patient  very  sick.     He  has 
headache,  fever,  nausea,  and  suffers  great  pain.    If  he 
is  not  robust,  he  dies ;  if  he  is  sufficiently  strong,  his 
blood  begins  making  an  antidote  to  the  toxines,  called 
antitoxines.    This  destroys  the  poison  generated  by  the 
disease,  and  the  patient  recovers  in  due  time. 

But  now-a-days,  we  do  not  wait  until  a  patient's  blood 
has  generated  the  antidote  to  the  toxines  of  diphtheria. 
We  have  learned  how  these  antitoxines  may  be  obtained 
from  the  blood  of  a  horse  to  which  diphtheria  has  been 
communicated:  and  these  antitoxines  are  for  sale  in 
almost  every  drug  shop.  And  so,  when  a  patient  has 
diphtheria  now,  a  physician  injects  into  his  system  a 
few  doses  of  diphtheria  antitoxine  and  the  patient  is 
soon  cured. 

Besides  these  three  means  of  preventing  the  spread  of 
infectious  diseases  through  a  community,  there  are  a  few 
rules  that  each  individual  should  observe  if  he  wishes  to 
avoid  "catching"  or  spreading  disease. 

1.  He  should  not  spit  upon  floors  or  sidewalks. 


A  UTtNO  Bo&r. 
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3   He  should  not  put  into  his  mouth  articles  that  an; 
^^led  by  a  number  of  people,  such  a,  coir,.  ^uT 

exL!^1l'^h  %''  r'  '?""'''  •"■'™>  'f  'hq^  have  been 
exposed  to  the  dust  and  dirtof  a  city  or  town  •  and 
avoid  spec^^ly  p^i^  j^e  fingers  i„  the  mo«Mf  thev 
have  not  been  washed  for  some  time.  '       ^ 


LESSON    XVI. 
A  Living  Body. 

cat.  we  can  easily  see  that  it  differs  from  a  dead  an^al 
m  a  number  of  ways  :—  «*"»niai 

1.  The  living  animal  moves. 

2.  Its  movements  seem  often  to  be  starteH  h,,  fi,- 
outside  of  the  animal  itself  ^^  *^'"2^' 

3.  The  animal  gives  out  heat  and  makes  heat 

4.  It  takes  in  food  from  time  to  time  and  breathes 

kiinevs  ItXLr  '^  '''.  '''"'  *'"  ^""^^'  -"d  the 

tha^Tl  ■.'  °^  "°  ^"'^^^^'"  "««  »'"  the  body  and 

that  IS  known  as  dead  waste. 

A  dead  animal  does  none  of  these  things  except  ^ive 

buTra^antrshr' ^^^^ -^^^^^ 
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How  a  living  animal  moves,  how  it  breathes,  how  it 
makes  heat,  how  it  changes  dead  food  into  living  flesh 
and  bone,  how  this  flesh  is  changed  into  dead  waste,  and 
how  this  dead  waste  is  gotten  out  of  the  animal's  body, 
are  all  hard  questions  to  answer,  and  thus  far  no 
physiologist,  however  wise,  has  been  able  to  answer  them 
fully.  But  bright  boys  and  girls,  by  keeping  their  eyes 
open  and  watching  closely  how  animals  around  them 
live  and  move,  will  be  able  in  time  to  answer  these 
questions  for  themselves,  at  least  in  part. 

The  great  matter  is  that  a  pupil  should  first  see 
clearly  what  the  question  is  to  which  he  wishes  an 
answer.  Having  made  this  clear  in  his  own  mind,  the 
next  thing  is  to  watch  what  is  going  on  in  ourselves'and 
in  other  animals,  and  after  learning  all  we  can  in  this 
way,  to  ask  Nature  some  questions  which  we  do  by 
trying  some  experiments.  For  example,  we  have 
already  learnt  that  the  bending  of  the  forearm  towards 
the  arm  is  caused  by  the  mass  of  flesh,  which  lies  at  the 
front  of  the  arm,  shortening  and  thickening  and  pulling 
upon  a  tendon  that  is  attached  to  one  of  the  bones 
below  the  elbow. 

Now  the  next  point,  evidently,  is  to  find  out  something 
about  this  fleshy  mass.  Of  course,  we  cannot  cut  the 
arm  open  to  examine  it,  but  we  can  go  into  a  butcher's 
shop  and  examine  parts  of  a  sheep  or  beef  which  may 
be  hung  up  for  sale.  Under  neariy  all  parts  of  the  skin, 
which  has  been  removed,  we  may  find  lean  meat  or 
muscle  tissue.  Close  examination  of  any  large  mass  of 
this  will  show  that  it  can  be  easily  and  naturally  sub- 
divided into  smaller  masses,  each  of  which  is  really  a 
separate  muscle.      There    are    hundreds  of   separable 
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muscles  ,n  the  body  of  any  of  the  Higher  animals. 
Altogether,  the  muscles  make  up  nearly  half  the  weight 
of  the  human  body.  If  we  take  a  single  muscle,  and 
look  at  It  closely,  we  can  learn  something  about  its 
structure  as  viewed  by  the  naked  eye.  It  usually 
consists  of  three  main  parts-a  belly  and  two  tendons 
one  at  each  end.  Cut  out  from  the  belly  a  block  of 
flesh  about  a  half-inch  square,  and  have  a  piece  6T  well- 
boiled  lean  meat  at  hand  for  comparison  with  the  raw 
flesh. 

I.  Pull  apart  a  piece  of  each.  They  s-parate  into 
pieces  called  muscle  bundles.  Note  the  varving  size 
and  shape  of  these. 

2."  What  kind  of  substance  binds  the  muscle  bundles 
together?  Scrape  the  surface  of  the  fresh  meat  across 
the  cut  ends  of  the  bundles  and  examine  them  before 
answering. 

3.  Do  you  find  any  fat  lying  between  the  bundles  ? 
Any  blood  >    Or  blood-vessels  ? 

4  Are  the  muscle  bundles  attached  to  a  strong  white 
band  or  to  a  cord  at  either  end  ?  If  not.  procure  a  piece 
of  meat  m  which  cich  a  band  is  present  and  observe 
how  the  soft  lean  meat  is  attached  to  the  strong  white 
fibres. 

The  belly  of  the  muscle  is  the  soft  red  fleshy  part 
As  we  have  seen,  the  belly  is  composed  of  muscle 
bundles.  These  consist  of  two  parts~a  jelly-like 
reddish  part  that  easily  comes  away  when  fresh  meat 
IS  scraped  acrc-s  the  grain  with  a  knife,  and  a  tougher 
whitish  stnngy  mass  that  remains  behind.  This  stringy 
part  is  connective  tissue,  and  consists  of  fine  threads 
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1. 1    ,.  ,.: 


Md  8hj«b  which  surround  the  soft  semi-solid  reddish^ 

^.e'^Xr^crM'Tr  "^'-^  ^^-'^ 

tendinous  bands  or  CO  dswhS^I^'s'?'™   '^' ^"°«e 
the  gross  muscle.    ir^K  ""**  *'  *«  «"<''  °f 

co«.!  thatTutiest^ot^trnr^  '*"•"'"'  " 
A  muscle  which  becomes  shorter,  thicker  and  harder 

These  ^m«^  withT.f''  ""r'"  ""^"^ed  in  sheets. 

.h«v  mo^r^tsTtTsrc;  ts:!  r^  ^'»"* 

faTOlimtaiy  muscles.  *"  ''"°*"  »» 

QUESTIONS  AND  EXPERIMENTS 
of  tt.'^^b;'"  '""'"°"  °""'  "■'*  --  <"  ■»-«..  a.  U..  ba« 

1.e  bodjr  in  walki-Igf  ^*  """*  "*'"»  "««'■'  »' 

caL"s'r4,°LT^rr„f?  ■'"t  ™ " ""  '^y  -"-'>  - 

P  lor  anjr  length  of  time.    Is  winking  one  of  than  ? 


tan  iriRTous  8t8t«m.  ]^| 

feint  odor?      •''''"  "*«""«  *  »''ght  sound?     I„  spelling  a 

n   T     .    .=    ,  Which  leg  the  Stronger?    Why? 

9.  Try  to  find  out  how  an  earthworm  crawls  along  the  ground. 


LESSON   XVII. 
The  Nervous  Svstem. 

system.    This  isTh^f    .      knowledge  of  the  nervous 

rations  i';^-::*:r.if~«  nr;^"  *^' 
s'shi.rrtr'"-''^"''-™^^^ 

body;  it  gets  information  throL  eve  ^TXtT  .* 
nose,  and  muscle,  of  changergLf;^'^;''^":'"''"*- 
around  us;  it  stores  these  as  mloV  a„d  t  d ""i'" 
upon  present  and  future  conduct     t7.'  """" 

find  a  nervous^^s'm  con"s.i„:  71%°'  ""'"■'"  '*•  "= 
are  called  nerre  cJte  ,nH  ^™"P'  °'""''«' 

from  them  oZ..!:;:-  TnZZtZ  'ITVI  '^^ 

ferrth?^,  -erver::dr« --- 

De  the  unit  of  the  nervous  system  in  all 
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animals.     In  animals,  like  worms  and  insects,  there  are 
comparatively  few  of  these  units ;  whereas  it  has  been 
estimated  that  there  are  13.000,000.000  nerve  cells  and 
fibres  m  the  nervous  system  of  a  normal  human  being 
These  nerve  cells  are  very  small.     They  are  somewhat 


F'g-  39— Cat's  brain,  from  a  photograph,  seen  from  above,  i,  i  the 
right  and  left  halves  of  the  "forebrain,"  or  cerebrum.  A  deep 
fissure  separates  these  two  halves.  2,  the  hind  brain,  or  cere- 
bellum. The  fissures  and  convolutions  on  this  are  smaller  than 
on  the  cerebrum.  3,  the  medulla  oblongata.  4,  a  part  of  the 
spmal  cord.  A  slight  fissure  may  be  seen  on  this,  marking  the 
separation  of  the  cord  into  two  halves.  The  cranial  nerves 
all  leave  the  brain  and  medulla  from  the  under  surface 
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[^1,  •^^^''^T"^  ,n  size  from  ^A^to^^Wofan 
inch  in  diameter.  The  fibres  which  join  these  cells  or 
extend  outwards  from  them,  are  of  course  still  smaller  in 
size  than  the  cell  bodies. 

Broadly  speaking,  it  may  be  said  that  the  nervous 
system  iti  man  consists  of  two  parts :  (a)  the  cerebro- 
spinal  portion,  and  (d)  the  sympathetic  portion. 

The  brain,  with  its  12  pairs  of  gross  nerves,  and  the 
spinal  cord  with  31  pairs  of  nerves  make  up  what  is 
known  as  the  cerebro-spinal  portion.  Here  the  nerve 
cells  are  found  covering  the  surface  of  the  brain  more 
particularly,  while  the  nerve  fibres  run  down  through 
and  form  the  mass  of  the  central  part  of  the  brain 


Fig  4o.-Caes  bram.  viewed  from  the  side.      A  deep  transverse 
The  cord  (4)  is  cut  off  close  to  the  cerebellum.     The  medLlla 

tteTnir  'r  ''''"  *''  '"^''^""•"'  ^"^  ^^y  "^  described  as 
the  enlarged  upper  end  of  the  spinal  cord.    The  intelligence  of 

an  anjma  and  of  different  men  is  believed  to  vary  with  the 
number  of  the  convolutions  and  the  depth  of  the  fissures  in  the 
grey  matter.  "^ 
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In  the  spmal  cord,  on  the  other  hand,  the  nerve  cells 
occupy  the  central  part  or  axis,  while  the  fibres  run 
upwards  and  downwards  and  surround  the  central  cell 
matter  (see  1  ig.  44). 

The  surface  of  the  brain  is  greyish  in  color,  and  is, 
therefore,  called  the  grey  matter.  It  is  marked  with 
rounded  convolutions  and  with  fissures  varying  from 
one  quarter  of  an  inch  to  one  inch  deep  (see  Figs   ,0 

lln^  r^t°"  ''"  ^"^  "^"^^'^^^^  »-^'"  -bsunce 
con  .sts  of  white  matter,  so  called  because  the  fibres  are 

white  m  color.    These  fibres  are  used  either  in  receiving 
nerve  impulses  from  Various  parts  of  the  body,  or  in 
t^nsmitting  impulses  from  one  part  of  the  grey  matter 
to  another  or  in  sending  impulses  from  the  brain  out  to 
muscles,  glands,  arteries,  etc..  in  different  regions  of  the 
body.     A    d^grammatic   view    of   the    cerebro-spinal 
portion  of  the  nervous  system   is  shown   in   Fig  4, 
In  the  cord,  the  grey  matter,  that  is,  the  nerve  cells,  lie 
along  the  central  parts-not  on  its  surface  as  it  does  in 
the  bram  ;  and  the  white  matter,  that  is.  the  nerve  fibres 
of  the  cord  surround  the  grey,  up  and  down  its  length 
excepting  at  the  lower  end   where  there  is  no  grey' 
matter,  and   where  the  white  breaks  up  into  a  large 
number  of  gross  nerves. 

The  other  part  of  the  nervous  system  lies  in  the  chest 
and  thorax,  and  has  already  been  referred  to  as  the 
sympathetic  division.  It  consists  of  a  double  chain  of 
nerve  cells  situated  on  each  side  of  the  vertebral  column 
and  extending  all  the  way  down  from  the  neck  to  the 
upper  part  of  the  abdomen.  These  groups  of  nerve  cells 
are  joined  to  each  other  all  the  way  down  by  nerve 
hbres.     They  are  joined  at  intervals  to  the  spinal  cord 
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M€tki//a  obfonyata 


...Spinal  cord 
giving  off  31 
pairsqfspinai 
nerves  and 
thetr  branches 


Fig.  41.— Diagrammatic  view 
of  the  cerebro-spinal  portion 
of  the  nervous  system.   The 
white  lines  represent  gross 
nerves,  the  fibres  of  which 
are    capable    of    carrying 
nerve  impulses  into  the  cord 
and  out  from  the 
brain  to  various 
parts  of  the  body. 
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lit '' 


I 


behind  byj«rve  fibre,,  .„d  they  «»,d  numerou.  fibm, 
to  all  of  the  organs  in  the  chest  and  abdomen  Tte 
^P.the.c  division  is.  in  fact,  an  outg^wt^^:;™  ^e 

or  the  internal  organs,  the  secretion  of  the  dimstive 

of  the  heart  beat,  in  short,  it  regulates  many  operations 
that  are  outside  of  the  control  of  the  will.     '^™"'"'' 

On    the   other    hand,    the   cerebro-spinal    division 

~taT     "'*"  -O^-'Xvo.unJ'ryand  Z^ 

LESSON  XVIII. 
Voluntary  Movement. 

wlth".t*  ""  K^  °^  •°'r""'>'  """""nt  we  have  to  do 
wrth  the  cerebro-spinal  division  of  the  nervous  system 
because  .t  is  the  nerves  which  are  connected  w^A  tte 
bram  and  spinal  cord  alone  that  are  concen,T«J?h 
voluntary  muscular  movement  of  the  trunk  and  Ital^ 

bv^Jv^  "•'"'''  °'  '^''"  ^''^'"  "'■«''«  '»'">»"  brain  and 
by  experiments  upon  the  brain  of  some  lower  animals 

phys.olog,sts  have  discovered  that  certain  parts  of  *t' 

o.gan  are  connected  with  the  special    «,„ses   (sight 

heanng,  taste,  touch,  smell)  on  the  one  hand ;  and  wkh 

fte  voluntary  movements  of  the  body  on  the  other  h^d 

In  o««r  words,  the  surface  of  each  half  of  the  br^'n 

^rJ^  "-.r^  ""'  ''"'°  "'''■  «>"»  °f  "Wch  are 
concerned  with  leceiving  impulses  or  messages  from 
vanous  parts  of  the  body,  and  others  of  XhT^ 
concerned  with  sending  out  impulses  to  the  vobnt^ 


njuacles  which  control  the  eves,  h^-w  *      . 


1  he  whole  of  the  ert-v  rno** 
whose  function  is  wh^Ca  nnt:^'  ?  *  "'"«"  '««^" 
concerned  in  the  process^  wk"  i       "'  "  ""'""^     "  " 
me  processes  which  we  call  •'  thoueht " 

".ughlTp^ti^';  .'"=  ?"«"'«'  »'-'h  ".ovements  are 
point  .bout  halfway  betwJrhe^  "a'dTe;:"'  '°  * 
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From  the  brain  cells  which  compose  the  grey  matter 
of  these  areas,  nerve  fibres  extend  down  through  the 
brain  and  run  out  along  the  gross  nerves  of  the  brain  or 
spinal  cord,  ending  finally  in  the  voluntary  muscles  of  the 
body.  All  muscles  are  supplied  by  nerves  which  branch 
and  re-branch  throughout  every  part  of  the  muscle. 

When  we  will  to  move  any  part  of  the  body,  for 
example,  the  eyes,  messages  start  from  the  special  area 
in  the  brain  for  movements  of  the  eyes,  pass  downwards 
and  out  along  three  of  the  cranial  nerves,  and,  on 
reaching  the  eye  muscles  (see  Fig.  42),  produce  con- 
traction of  these  and '  consequently  movement  of  the 
eyes  in  the  direction  in  which  we  wish  them  to  move. 
Or,   to    take  an    example   which   we  have   already 
studied.     In  the  case  of  the  forearm,  when  we  "willed  " 
or  commanded   the   muscle  to  bend   the  elbow;   the 
command  passed  as  an  impulse  from  the  brain  down 
the  upper  part  of  the  spinal  cord,  out  along  a  nerve  to 
the  arm.    One  of  the  branches  of  this  nerve  enters  the 
bleep's  muscle.     As  a  result  of  the  nerve  message  reach- 
mg  this  muscle,  it  contracts,  and  the  arm  is  bent  (see  Fig. 
42).    The  proof  of  this  connection  of  muscle  and  nerve 
was  one  of  the  great  feats  in  physiology,  and  was  well 
known  over  two  hundred  years  ago.    Borelli  in  the  seven- 
teenth century  speaks  of  the  experiment  as  follows  :— 

"Since  all  muscles,  with  some  few  exceptions,  do  not 
manifest  vital  movement  otherwise  than  in  obedience  to 
the  will,  since  the  commands  of  the  will  are  not  trans- 
mitted from  the  brain,  which  is  the  instrument  of  the 
sensitive  and  the  seat  of  the  motive  soul,  by  any  other 
channels  than  the  nerves,  as  all  confess,  and  as  the  most 
decided  experiments  shew,  it  is  clear  that  some  corporeal 


substance  must  be  transmittal  .1.      .t 

muscles,  or  else  someTrj.?^       ^  ""  ™"^  «°  ^e 

along  s<^me  substenceTtT  """"  **  communicated 

a  ve^  pov^rfuulrn  (^:.S  of  7"  '  T"  """ 
be  bought  about  in  the  tSg^an  *:.."'''"''^  "^ 


LESSON  XIX. 
Outgoing  and  Incoming  Impulses 

a«^ra^iE^s.t^tr■-r"  •''-■'«" 

impulses,  as  we  shall  hereafte^^t.i"^''  °'  ""« 
fro,  all  the  time  throughrtt  ^l^-"'lIT'''^  '"  *"" 
is  pacing  fton,  ,he  slnl'd  "heT^r^^f  th^^ 
mwards  to  the  spinal  co,d  and  brain  ^a'd  J^  ^^ 
<s  passing  from  the  brain,  spinal  Zd  or  th  "  "' 

outwarfs  to  muscles,  glands Loth™"!''",,""''^- 
he  nerve  which  carries  the  ingoing  or  XL  "'■'"* 
he  message  never  reaches  the  brafn  or  »T^  '"'"'• 


puls«  to  the  brain  Iron  j^  n^^ 

IW  Mouth. 

'".''  ^J"''  ™P"'"«  to  brain,  orCW  Skin. 

Muscles. 

Chest  or  abdominal  organs 

'  pSr^,r ""'"  '-P  ^•^'^''  °' '""" """ """ 


to  the  cord  or 


ses  to  brain,  or  A**) 
to  both,  from    W 


>  spinal  cord  or  from  both,  to  (4  SrcS" 


■vessels. 
.W  Internal  muscles 
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no  message  reaches  the  muscle  and  it  does  not  contract  ^ 
We  can  understand  how  a  gross  nerve  can  transmit  both 
ingoing  and  outgoing  impulses,  to  and  from  centres  in 
the  brain  and  cord,  if  we  examine  any  large  nerve  under 
a  microscope.  By  its  aid  we  can  see  that  the  gross 
nerve  is  made  up  of  a  large  number  of  very  much  finer 
threads  lying  side  by  side,  and  bound  together  by  little 
bands  of  connective  tissue. 


Fig.  43-— Diagrammatic.  Cross-section  of  the  sciatic  nerve  of  the  leg 
a,  connective  tissue  subdividing  the  gross  nerve  into  bundles 
which  supply  different  parts  of  the  leg.  c,  a  smaUer  bundle  of 
nerve  fibres.  These  smaller  bundles  are  made  up  of  nerve 
fibres,  one  of  which  is  marked  b  and  represented  by  a  circle 
«nth  a  dot  m  the  centre.  This  cemral  dot  is  the  essential  part 
of  a  nerve  fibre,  and  transmits  the  nerve  impulses  either  inwards 
or  outwards. 

These  small  threads,  or  nerve  fibres,  are  the  paths  up 
and  down  which  nerve  impulses  travel  between  the  brain 
and  spinal  cord  on  the  one  hand,  and  the  skin  and 
muscles  on  the  other.    It  is  believed  that  a  nerve  fibre 
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the  grev  matter  ^.  «  telegraph  system,  and 

hthi,  difference  bet,^r,he  tllL  T"^"  *""  *"^ 
n^ou,  system :  a  t^^pH^^^t^"''"'""'  ** 
in  either  direction,  whLL  a  ne^e  Z  cl/r"""^ 
a  normal  impulse  in  one  directly  onlv  Ti,  uT" 
centres  are  all  located  in  theTrato-thr.  '"^''" 

chiefly  in  the  medulla  and  the  ^L^.^""  """"• 


LESSON  XX. 
Blocking  Nerve  iMPtjLSKs. 

musc;es-hecomfSfr''S:ett:Xre"  *' 

made  to  contract     uTrfl,K         yol-ntary  muscles  be 
said  to  beCTyzed  "''  circumstances  they  are 

se^r^rrh'e^rLtth^t  Tr'  ""^  ■■"  "'''"«^'' 
brain  ceases     If  th^  ^^    ■     f  connection  with  the 
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'f! 


outgoing  nerve  impulses  (see  Fig.  44)  are  blocked  at 
the  site  of  the  disease  or  injury.  If  the  soles  of  his 
feet  are  tickled,  the  legs  will  be  jerked  up  violently, 


Fig.  44-— Diagrammatic  Cross-section  of  the  spinal  cord.  Details 
are  indicated  on  left  half  only,  i,  nerve  fibres  that  convey 
impulses  outwards  from  the  cord ;  2,  fibres  that  carry  incoming 
impulses  from  various  parts  of  the  body.  The  former  are 
efferent,  from  the  grey  matter  of  the  brain  or  spinal  cord ;  the 
latter  are  afferent  to  the  grey  matter  of  th«  cord  or  brain. 
3,  the  central  canal ;  4,  the  anterior  fissure;  5,  the  posterior 
fissure,  separating  the  cord  into  two  symmetrical  halves,  just 
as  the  brain  consists  of  two  symmetrical  halves.  Each  half 
of  the  brain  and  of  the  cord  is  connected  with  corresponding 
halves  of  the  body. 

but  the  man  cannot  feel  any  pain  or  movement  in  them, 
and  knows  that  they  arc  moving  only  because  he  sees' 
them. 
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The  relation  of  muscle  and   nerve  is  one  of  the 

off  from  ito  nerve  supply  shrinks  up  and  after  some  tinSe 

OSes  ,ts  contractility.    The  muscle,  of  idiots  are  «S 

tfever  symmetrically  developed,  because  the  b^ntto" 

areas  for  the  leg  and  foot.    If  the  eyes  are  destroved 
anotter  part  of  the  b«i„  fails  to  dev^lop-thear^^r' 

Care  of  Brain  and  Body. 

I.  It  would  appear  from  facts  like  these,  that  the  full 
and  symmetncal  development  of  a  child's  brain  is 
dependent  upon  the  brain  constantly  receiving  ierve 

2.  If  the  muscles  and  special  sense  organs  of  a  child's 

f^thtrn*  ^f  '''  "°''  °'  ^^^^^'^  -^-'^  -  neces  at 
Win  t^o^X^^^^^^^  --^"  P^-  Of  the  b..^ 

3.  In  order  therefore,  to  have  a  perfectly  formed  body 

must  be  exercised  and  trained  together.     We  cannot 
have  one  perfect  without  the  other 

is  t  V"^^'"'  '^'''  °^  "^'°^°^  "P°"  *h«  "ervous  system 
«  to  produce  a  tempora^^  exhilaration  accompanied  by 
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amore  rapid  heart  beat  and  waste  of  the  tissues  of  the 
body.  This  is  soon  followed  by  relaxation  and  sluggish- 
iM»s.  To  get  rid  of  these  feelings,  a  man  is  tempted  to 
take  ever  Increasing  doses  of  the  stimulant,  until  in 
course  of  time  the  alcohol  habit  is  formed.  It  is  this 
tendency  of  alcohol  to  establish  a  habit  that  is  one  of  its 
most  dangerous  features.  As  stated  previously  there- 
fore in  these  lessons,  the  only  safe  rule  is  to  abstain 
entirely  from  its  use. 


LESSON  XXI. 
Effects  of  Alcohol  and  ToBAcca 

Senior  pupils  may  be  made  to  understand  how  strong 
alcohol  can  retard  digestion  if  the  teacher  will  take  the 
trouble  to  perform  the  following  simple  experiment 

Place  some  of  the  white  of  an  egg  in  a  small  tumbler 
and  CO  er  it  fully  with  brandy  or  whiskey.  In  the 
course  of  fifteen  or  twenty  minutes  it  will  be  found  that 
the  egg  has  turned  a  dead  white  color,  as  if  it  had  been 
boiled  hard  in  water.  The  alcohol  has,  in  fact,  hardened 
the  egg.  Now  this  hardening  or  coagulation  of  the  egg 
renders  it  more  difficult  to  digest,  that  is,  slows  the 
digestive  process. 

A  similar  result  follows  when  strong  alcohol  is  added 
to  any  kind  of  broth.  In  this  case  the  proteid  food 
material  is  solidified  and  falls  to  the  bottom  of  the 
liquid.  This  is  the  invariable  effect  of  alcohol  upon  all 
soluble  proteid  matter,  the  solidification,  as  a  general 
rule,  having  the  effect  of  retarding  the  process  of 
digestion. 


■FFKJW  or  AUX)H0L  AND  TOBACCO.  Ig5 

for  mu«um  ,p«taen^  Bu?^""""^  Pat,  of  animal, 

to  preserve  from  decay  TprSvX^"  "*  "'* 

effect  which  alcohol  has  upo/^nilch  if"'  "  ?' 
oigaiw  in  the  Mvine  human^     „    .    '  '""■■•  ^  °"»' 

The  effects  of  alcohol  upon  the  hearfan^    .      ,    . 
thefrc^canbedemonstratTbrany^^^^^^^^ 
the  requisite  knowledge  and  skHUn  iL     •  ^  ?°''^'^' 
such  experiments  arefca^ceVsuLl T^^  '  ^"* 

ExDerim.«f    u       ,      *^®'^  suitable  for  young  pupils, 

diffe««,t  ^  of  r^:'"  •»""  of  ""'clessituateH  i„ 

«nge„.fo^re»°';j^:rx:rrJ?e^:rr°'r 

for   some   time,  invariably  show  S^!:^  k  5    *"«'" 
power  after  alcohol  has  teen  ttocm  """"« 

The  same  holds  true  in  fh.  «..     <•    .      , 
By  the  use  of  apparatu     ,!o%f^  °'  ""  '^^^'s  heart 

he«,  the  beati-Hf  ?hV^t!T  *"  ^  '^"'^ 
"-  a^Heetofgac.en^g:g."-;^^7^^^J^o^d. 


■'^nlT.TEtr^Stt/u*' 5^'/JL'^l'-«>'t    11.=  lower 
•<ln.ini«e,«l  (br%i™  ff  '  '"*«'>««'>«»  alcohol  1«.  1»«, 
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part  of  one  of  these  sheets.  The  lower  tracing  represents^ 
the  normal  beat,  the  upper  represents  the  beat  in  the 
same  animal  a  short  time  after  it  has  been  given  a 
dose  of  alcohol.  The  lower  shows  six  and  a  half  beats ; 
the  upper,  ten  beats  in  a  given  length  of  time.  Conse-' 
quently  we  infer  that  alcohol  increases  the  frequency  of 
the  heart  beat  But  another  effect  must  be  noted.  The 
height  of  the  lower  waves  is  greater  than  that  of  the 
upper  ones.  We  infer,  therefore,  that  the  strength  of  the 
heart  beat  has  been  lessened  as  a  result  of  the  action  of 
the  alcohol  upon  the  heart  muscle 

In  fact  three  effects  follow  the  administration  of 
alcohol  to  a  frog:  (i)  both  the  force  and  the  frequency 
of  the  beats  are  increased,  but  only  for  a  short  time: 
(2)  later  on,  the  strength  of  the  beat  is  diminished,  but 
the  frequency  is  maintained,  just  as  shown  in  the  upper 
ir&dng :  (3)  if  more  alcohol  is  administered,  both  the 
force  and  frequency  are  lessened,  and  finally  the  heart 
stops  beating  altogether. 

A  much  simpler  observation,  and  one  which  does  not 
require  the  use  of  any  apparatus,  can  be  made  upon  any 
drunken  man  whom  pupils  may  chance  to  meet  upon 
the  street,  namely  the  flushed  appearance  of  the  face: 
The  skin  of  the  face  and  hands  shows  this  condition 
most  plainly;  but  the  fact  is  that  alcohol  sends  the 
blood  in  large  quantities  to  the  blood-vessels  of  the  skin 
all  over  the  body.  This  effect  is  best  seen  in  the  young. 
In  the  middle-aged  and  old  the  skin  of  the  face  and 
hands  has  grown  darker  in  color,  and  the  flushed  condi- 
tion of  the  blood  capillaries  is  not  so  easily  recognized ; 
but  in  young  or  old  the  effect  is  the  same. 


wrwii  or  AwoHoi  akd  rowooa  ig, 

«on.  .„d  Jl^-'Z^^  ?"'  ''y  'ond-ction.eonvec- 
distinctly  lower^      tk-       ««"'P««'>'«  of  the  body  i. 

'"  the  w'n^r^-cojxr 'iin^r^i'^  ""^-^ 

and  more  vital  oreans  are  hJI-   ^'"/ *^*'  *he  internal 

ofheatand  „„S;rSt°:.u:k  r'd"""""' 
producing  bacteria.  "^  disease- 

the  bot.,.  A^d7;™iXwrn.""'"^5"«'" 
quart,  should  be  selc!ct«l  •?;•  .I'  ''""'"K  »'»•"  » 
-V-tight  coric  ^t"^„r;;'°h'?  ■"  """^  ""••  "• 
glass  tube,  ,ho\jd  beZ^c^  ^  '"*°  *'"''''  •"» 
of  the  bottle  the  oTl,!^:        """""^  '^  *«  bottom 

Totheou  "dee„doaheCLT'".«  *""«"  *^«  ~"- 
a  nibber  tube  should  1^  'a,!^  "'"'=''  ""^f  *«  •»«<>",, 
The  outer  end  of  the  o^h^l.    u*"  '°  f«™  »  Whon. 

enough  to  admitlfen^frrl-^'r  Th^'""  '"'«' 
ment  of  apparatus  is  sho,v„  i"  FfaT  FHUhTfr 

end  of  the  honzontal  tube,  light  it 

and  at^once  start  the  syphon,  so' 

that  while  the  water  runs  out,  the 

«moke  is  drawn  into  the  bottle.    By 

compressing  the  rubber  tube  with 

tte  fingers,  the  flow  of  water  should 

be  regulated  so  that  the  air  dmwn 

through  the  cigarette  may  cause"" 

mis^S,     f'"^-    ■rh«=  '^'fe  soon  «.. «       " 

fi'ls  w,th  a  dense  white  smoke,  part  of  which,  in  half  an 


isa 
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hour,  settles  to  the  bottom  and  dissolves  in  the  smair 
quantity  of  water  which  the  syphon  fails  to  Zy!^l 
If  now  a  living  frog  be  passed  into  the  bottle  and  the 

S«^J!^^  ^  ?"*?^>'  "  P°"^"«'  ^^  •"••"•1  will 
become  panilyzed  in  about  twenty  minutes.  On  bringing 
the  animal  into  fresh  air  it  soon  recovers. 

Th«e  effects  may  be  varied  a  little  by  using  a  sharp- 
pointed  synnge,  and  injecting  under  the  skin  of  the  back 

formr.I'!^  T^~P  °/  ^^  y'*^^^  ^"^  "q"»d  which 
l7r.^  *>»« »«"°«  of  the  bottle  In  this  case,  paralysis 
of  all  ti,e  voluntaor  mu|K:les  takes  place  in  a  minuti  or 

hnur     i7l  P^*^y  completely  in  about  half  m 

.'ZL,  "?  °'  '^"'  ^'""^  °^  ^^'^  I^»°"o»«  water  be 
injected,  paralysis  occurs  almost  instantaneously.     The 

animal  subsequently  passes  into  a  narcotic  sleep  from 
which  it  never  recovers. 

hnmediately.  Water  fleas  die  in  it  within  half  a  minute. 
The  larvae  of  the  May  fly  were  paralyzed  by  it  in 
five  minutes,  and  were  dead  within  fifteen  minutes. 
Nematode  worms,  which  are  found  in  decaying  matter  in 
pond  water,  and  which  were  found  to  live  over-night  in 
a  five  per  cent  infusion  of  cigarette  tobacco,  lived  only 
halfa  minute  in  this  solution. 

A  solution,  precisely  like  the  one  in  this  experiment, 
forms  m  the  mouth  and  throat  in  smoking  tobacco  in 
the  form  of  a  cigarette,  cigar  or  pipe.  Some  of  this 
poisonous  solution  is  absorbed  by  the  mucous  membrane 
of  the  mouth,  passes  into  the  blood,  and  is  distributed 
throughout  the  body  producing  poisonous  and  sedative 
effects  upon  both  young  and  old 
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BnUn  disease  l^r"""*^ 

Pneumonia  and  Pleutitis  q-6i 
Heart  disease  ,  .^ 

Kidney  disease  j.^ 

Suicide  ,J: 

ow««e         3,.;^ 
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l»ed  to  their  conduct  rthitefai.  „,??^'  ""^  ""^  K*"  ■>«« 
«n*.  of  virtu,  or  vi„  temTa  .J^"^.™'*•  ^"^  "«""' 
;«« i„  Prince  c/^X^'"     "  '""'  •«"  "-WlIXUM 
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STS^ilT^  •!«»  M  thoM  mow  iikeljr  to  mjuira  long«  time  foT 
th«  cw  of  diMMw  of  •  mora  timplo  ciMirMter.    I  luivt  at  timet 

pemte  iMbitt  in  whom  the  bones  would  not  unite  by  bony  materiaL 

ogum.««rychnine.    It  1.  .  curiouriy  in.idiou.  poi««,  prod^J 
^.  which  .eem  to  be  only  reUeved  by  taking  mo«,  a  remark 

Ateohol  ha.  a  certain  position  in  medicine,  but  in  the  last  ti^ntyl 
/^".u  •.,"••  ^  ••leimedical  profession  has  steadily  and 
iKKVKS,  F.R,C.S.,  Surgeon  to  King  Edward. 
•*  Even  moderate  amounts  of  tobacco  in  the  form  of  smoke  lower 

V^«^?'  **°''*'  ""^  **"•  *»'™"  »"•«•«  by  a  high  percentage." 
— W.  P.  Lombard,  M.D.  /     »mi    i^recnuge. 


INDEX. 
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AUoM.  (iV^,,  ,  ooltootten  of 
«^  rnattor  in  any  (iania  or 

Abdonmi  (*bHl«'.in#n),  70. 
AlMorptioa  of  food,  86. 
"Ad«in'a  Apple/' 7S. 
Air,  oompocition  of,  140,  U2. 
••    eifcot  of  rMpir»(ioD  on,  140l 
expirwl  oo  limowater,   140, 

*i^  (tr-dil),  14& 

■«•  or  oluunbM,  of  th.  lung,, 

•totioouy,  140. 
ftlTact  of  anioMla  on,  141 
-Aloohol,  nd  .  food,  18,  15,110. 
118. 
•flbot  on  the  mooth  and 

•*««»<*,  43,  88. 
effect  on  injond  bone. 

48,  189. 
elbot  <m  heat  of  the  body. 

104,  187. 
quantity   in   cider,  ale. 

wine,  whiskey,  110. 
in  the  army,  among  hos- 
pital patient.,  62,  113, 
189. 

eflbotonlaboren,  11.%  I85. 
how  regarded  in  life  in- 

sttranoe,  114,  189. 
•«B0t  upon  the  heart,  186. 
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Alcohol,  eflbot  apoo  the  lirer,  80t 
•Act  npon  the  brain  and 

n«f»ee,  188.      - 
•ftot  apoo  loweranimab. 

«7,  184. 
elbot   npon   reapiraUny 
organs,  161. 
Alinentary  canal,  78. 
Antidota  (in'.t«Mtet),  a  rwnedy  for 

a  poison,  IML 
Antitoiii  B  (in'.te-to'k.rfn),  166. 
Aortc  (a-or'.tah),  9t. 
Ann,  parts  of  the,  1. 
Asptiyxi.  (is.fl'x.«.ah),  14& 
Atlas  (rt-Us),  18& 
Auricle  (aw'-rl-kfl),  94. 
Aothoritiea,  eminent,  on  alcohol 

and  tobacco,  60,  116, 189. 
Axis  (ik'.sls),  126. 
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Backbone,  12S. 

Baoterinm    (bik-ta'-rtS-um),    p|. 

(bacteria),  28,  181,  186,  187.' 

165. 

Baer.  Dr.  on  alcohol  and  tobacco 

60. 
Bile,  89. 
Blac:.    ..  ds,  66. 
Bleeding,  jfl,  94.  99. 
Blood,  venous  (vs'.nm.,,  74,  92. 

"     •rterial(ir-t8'.r«-al),74.0S 
"     clotting,  98. 
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Blood,  general  work  of  the.  92 
127. 
vewela— veins  and  arteries, 
97 

capillarie8(kap'.n.la.r*),9». 
128. 

corpiwcles     (k6r'.pfi«.«l8), 
130. 

quantity  and  distribution. 

132. 
effects  of  tobacco  on,  131. 
Blister  on  skin,  32. 
Bonoi  17,  68. 

tight  clothing,  18. 
"     care  of,  18,  46,  48,  189. 
"     composition  of,  46,  47.  « 
Bones  of  the  skeleton,  119,  120. 
Bodies  of  animals,  24. 
Boils  and  abscesses,  opening  of. 

9,3a 
Borelli  on  voluntary  movement. 

178. 
Brain,  120,  172. 

convolutions,  174. 
of  oat,  172. 

divisions  or  parts,  172,  173. 
grey  and  white  matter,  1 74. 
the  oigan  of  thought,  177. 
"     motor  areas  of,  177. 
"      sensory  areas  of,  177. 
development  of,  183. 
"      effects  of  alcohol  on,  183. 
Bronchial  tubes,  74. 
Breathing,  16,  43,  72,  139. 

•|         rules  for,  16,  45,  74. 

effect  of  tight  clothing 
on.  18.  47. 
Brunton,  Dr.  Lauder,  on  alcohol  as 

a  food,  61. 
Brunton,  Dr.  Lauder,  alcohol  and 
body  heat,  62. 


tWlosity  (k«1.8«'.!.t«),  31. 

Carbohydrate    (kar'-bo-hi-drtt). 
food,  7a 

Catarrhal  (ka-tftr'-ftl),  remedies,  64. 
Carpal  (ka'r-pal),  119. 
Centres  nerve,  180,  181. 
Cerebrum  (sgr'-ebrum),  173,  176 
CerebeUum   (8«r  e-b«l'.um),    173, 

176. 
Charts,  use  of,  70. 
Chittenden  and  Mendel,  Drs.,  on 

alcohol,  61. 
Chest,  2,  70. 

in  respiration,  44. 
Chyle  (kil),  86. 
Chyme  (kim),  85,  89. 
CiUary  (sfl'-fiSr-i),  muscle,  34. 
Circulation  of  blood,  94,  96,  95. 
"  of  lymph,  128.  ' 

care  of  the,  99,  136. 
I'  signs  of  the.  96, 97,  laa 

regulation  of  the,  136. 
velocity  of  the,  9a 
Cleanliness  of  wounds,  33. 
Clothing,  22. 

rules  regarding,  2a 
CochUea  (kSTi-le-ah),  .36. 
Constipation     (kon'-stg-pfi-shun), 

89,  166. 
Colds,  132. 

Concha  (kfin'-ki),  II. 
Corn,  32. 

Connective  tissue,  160. 

Copeland,  Dr.  James,  on  tobacco. 

iia  ^ 

Cranium  (kr'fin-g-um),  120. 


Dermis,  32. 


O. 


I>eaks,  height  of,  46. 


I»DEJt. 


Dentine  (tlen'-Mn),  4 

Diaphragm  (di'-a-frtm)  44  45  -n       f*'*"''®'  ^2. 

Wabotes  (di'-ft-bg-tez),  iw.'      '  '  '       ^l*^,""^'  («P'-I-der'-mfa).  82. 


193 


^abotes(di'-ft.bg.tez),i54, 
i^rhoea,  132,  163. 
Diet,  Ranke'g,  80. 

selection  of,  79. 
Digestion,  40,  41. 

reguJation  of,  91. 
care  of  organs  of,   43 

87.  92. 
in    the    stomach    and 
mouth,  84. 
"         intestinal,  86,  87. 
Uirt,  the  cause  of  diseases,  159 
Uirty  water,  162.  '       1      .1 

Di-eases,  germs  of,  under  finger      Eyeh^Z^^'^ 
nails,  8.  I  »      .  »». 

causes  of,  155, 
rules  for  avoiding  con- 

tagi:.iid,  166. 
infectious,  how  spread 
164,  166. 
Disinfection,  methods  of,  164 
Diphtheria  (dlf-the'-r^-ah),  166. 
l>own  feathers,  63. 
Drinking,  14 
Drinking  water,  106. 
Drinking,  rules  regarding,  15 
Drowning,  148,  150. 
Drum  of  the  ear,  11. 
Duodenum  (du-ode'^nfim),  85.  89. 


Epiglottis  («p'-«-gl6't.r8).  72. 

Excretion,  avenues  of,  100,  151. 

defective,  154. 
Exercise,  104. 

rules  for,  105. 
Expiration,  45,  143,  145./ 
muscles  of,  145. 
Eye,  parts  of,  9,  33. 

tearglandandduct,  9,  10 
care  of,  10,  35. 


F. 


Eating,  12. 

••      rules  for,  13,  41. 
Ear,  outer,  pinna,  concha,  meatus 
11,  20,  36. 
"    illustration,  12,  36. 
muscles  of  the,  37. 
rules  for  care  of,  12,  37. 
inner  and  middle,  36. 


Face,  bones  of,  121,  123. 

V     parts  of,  1. 
Fat§  as  food,  78. 

"    under  the  skin,  32. 
Fat   along    the  mesentery  blood 

vessels,  90. 
Femur  (fe'-mSr),  11 9. 
Fever  heat,  103. 
Feathers  and  feather  tracts,  63 
Fick  Dr.  Adolf,  on  alcohol,  61." 
Fibula  (frb'-Q-lah),  119. 
Food,  78,  80. 

kinds  of,  78. 
composition  of,  81. 
table  of  economy  of,  82. 
digestibility  of,  83. 
remaining  undigested,  87 
Foot,  parts  of,  2. 
"     bones  of,  II9. 

front,   in   various  animals, 
24. 

Foster,  Dr.Michael,  on  nicotine.61. 
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Oammanu  (gftrn'-ma-rAs),  effect  of 

alcohol  on,  59. 
Glycogenic  function  of  the  liver  is 

the  storage  of  sugar  in  the 

liver,  89. 
Oout,  101. 

Gullet  or  (esophagus,  72. 
Gull,     Sir    Willian^^,    M.D.,    on 

alcohol,  61. 

H. 

Habit,  alcohol,  111,  184. 

"      Professor  James,  on,  189. 
Hair,  root  and  shaft,  2.  , 

•  •     turning  grey  and  falling  out, 

26,64. 
"     and  feathers,  25,  6.S. 
"     follicle  (f61'-«.k6l),  3. 
"    gland  and  muscle,  3. 
"     muscle,  3. 

"    rules  for  care  of,  3,  26,  64. 
"    vibrissae  (vi-bris'-e),  63. 
"     removing  superfluous,  66. 
"    as  an  organ  of  touch,  67. 
Halliburton,  Professor,  on  alcohol, 

117. 
Hand,  parts  of,  1. 

"      bones  of,  119. 
Head,  parts  of  the,  1. 
"      bones  of,  120,  122. 
"      cold  in  the,  132. 
Health,  165,  157. 
Heart,  capacity  of  its  cavities,  93. 
"      sounds  of  the,  71. 
"      auricles  and  ventricles,  94. 
"      circulation  of  blood  in,  95, 

133. 
"      of  sheep,  133. 
"      of  sheep  opened,  134,  135. 


'  Rearing,  20. 
Heat  of  the  body,  102,  146b 
"    regulation  of,  103. 
"    distribution  of,  147. 
rfewes,   Henry,   B.A.,  M.D.,  on 

alcohol,  118. 
Humerus  (hu'm6r-us),  119. 

I. 

Immunity,  165. 
Impulses,  nerve,  179. 

"        afferent,  179. 

"        efferent,  179. 
Infection,  prevention  of,  164,  166. 
Inspiration,  45,  14a 

"  muscles  of,  145. 

Intestine,  large  and  small,  75. 
Intellect  or  mind,  177. 
Isolation,  165. 

« 

J. 

Joints,  19,  124. 

'•      capsubr  ligament,  20. 
Joint  hip,  124. 

ball  and  socket,  124. 
gUding,  125.  '         : 

"     hinge,  125. 
"    pivot,  126. 
Joints,  care  of,  127. 

"      dislocation  of,  127. 
Journal     of    American     Medical 
Association    on    alcohol  and 
tobacco,  60. 
Journal,  British  Medical  and  Sur- 
gical, on  tobacco,  60. 
Journal  of    Hygiene  on   tobacco 
and  alcohol,  60. 

K. 

Kidney,  152. 

"       opened,  163. 
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Kidneys,  care  at,  184. 

effeota  of  alcohol  upon, 
IM. 

L. 

Lacteal  vesaels,  91. 
Larynx  (ISr'.faks),  72. 
Legs,  parts  of,  2. 

"     bonet  of,  1 19. 
Ligament  (llg'-a-mSnt),  19, 
Lancet,  The,  London,  on  tobacco 

61. 
Liver  and  its  functions,  88. 

"     care  of,  89. 
Living  body,  167. 
Lombard,  Dr.,  on  tobacco,  190. 
Lungs,  73,  144. 
"     air  sacs  of,  74. 
••      illustrations  of,  73,  144. 
"     sounds  of,  71. 
Lymph  (llmf),  91,  127,  128. 

nourishes  the  tissues,  129. 
Lymphatic  vessels,  86,  91. 
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Meta-carpal  (m«'ta-kar'.pil),  119. 
Milk  as  food,  79. 
"    dirty,  107. 

"    I««teurized(pas'.tu.rfad),108. 
Motor  areas  (niO'-tSr),  21,  fiO,  177. 
Mouth  and  throat,  21,  72. 
Movement,  voluntary,  49, 168, 170, 
176.  if 8. 
<rf  the  liver  and  kid- 
neys, 71. 
Muscles,  19,  49,  60,  56.  ^'^ 

of  respiration,  44,  145. 
Muscle  bundles,  169. 
Muscles  in  walls  of  blood  vessels 
136. 

voluntary   and    involun- 
tary, 170. 
Muscle  ciliary,  34. 

"      pilo-motor(pno.mo't-6r),3. 


McKendrick,  Professor,  on  alco- 
hol, 118. 
Mayfly  larva,  effiaot  of  alcohol  on. 

59. 
Martin,  Dr.,  on  effects  of  alcohol 

and  tobacco,  60. 
Massage  (mto'-saj),  rubbing  and 
kneading,  66,  101. 

"       of  aU  parts  of  the  body. 
137. 

Mastication  (mas'-tl-ka'-shttn),  13, 
40. 

Medulla ;  oblongata,  76. 

Meatus  (mS-ft'-ttts),  11,  36. 

I  'esentery  {m«s'-«n-t6-r«),  90. 

"         and  fat,  90. 


Nails,  care  <rf,  8. 

"     disease  germs  under,  8. 
Narcotic  (nir-kSt'-Ik),  109,  113. 
Nasal  (niz'-ali  cavity,  21,  64,  75, 

76. 
Nervous  system,  171,  176. 
Nerve  cells,  17l. 

fibres  (fi'bgr),  171,  180. 

spinal  (spi'-nJU),  173,  176. 

cranial  (krS'-ng-ai),  173, 175. 

of  touch,  32. 

impulses,  179, 181. 

and  muscle,  178,  188. 

cross-section  of,  180. 

centres,  180,  181. 

fibres  of  spinal  cord.  179 
180. 

Nitrogen  of  the  air,  140. 
Nicotine  (nik'-o-ten),  114. 
"        effects  on  heart,  136. 
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No«>,  wiplratory  (rts'-piri-to'-rt) 
region,  21,  5a 

"    oare  of,  64. 

"    olfactory  region,  «4. 
Nortril,  58. 

o. 

Oeaophagns  (i-Bdf'.Jl.gtis),  72. 
Olfactory  region  (dl-fak'-tft-re),  54. 
Oxygen  of  the  air,  189,  140. 

P. 
P»in,  sense  of,  68. 
Palate  (pft'l-at),  72. 
Papillae  (pft-pH'-le),  of   the   skin, 
32.  , 

ParamoBoinm     (i*r'.ft-nie'-c«.uni), 

alcohol  on,  68. 
Patent  medicines  (p«t'-*nt),  116. 
Peptones,  84. 

Periosteom  (p^r'-r-as'-tfi'-ilm),  48. 
Phalanges  (lai-an'-ges),  119. 
Pharynx  (f^r'-fnks),  37,  72. 

Pilo-motor(p|'l-5-m6t'-«r),  muscle, 
3. 

Poisons,  116. 

"       antidotes  to,  116. 
Proteids  (pro'-t«'-Id),  78. 
Purgative  medicine,  89. 
Pulp  cavity  of  teeth,  28. 


Q. 

Quotations  from  eminent  authori- 
ties, 60,  116,  189. 
Qaill  feathers,  63. 

It 

Kftdius  (ra'-d^-us),  119. 
Rectum,  75. 

Respiration   (rfis'-pl-ra'shun),    15, 
43,  1.39. 


RcspiMition,  "forced,"  16. 

effect  on  air,  140. 
"  relation  to  plant  life, 

141. 
care  of  organs  of ,  1 41, 

146,  161. 
mechanism  of,  143. 
' '  nervesand  centre,  1 47. 

effect  of  tight  clothing 
on,  18,  45 
Rheumatism  (rO'-mi-tiz-m),  j  01. 
Rickets  (rik'-«s),  46. 
Rugae  of  the  stomach,  42,  85. 

s. 


Saliva  (sa-U'-v^h),  40,  84. 
Sclerosis  (sler-Os'-fe),  136. 
Section,  front  to  back  through  the 

head,  21,  76. 
Sedative  {s*d'-a-tIvX  109. 
Semi-circular  canals,  36. 
Senses,  special  and  general,   20, 

22,  176. 
Sensory  areas  of  the  brain,  177. 
Sight,  20. 

Sleep,  rules  for,  17,  63. 
Sleep  and  recreation,  52. 
Skin,  structure  of,  two  layers,  6 
32,  65. 
"      pallosities  on,  31. 
"      rules  for  care  of,  7,  .33. 
"      epidermis  and  true,  31. 
"      functioM  of,  32  66,  100. 
Skeleton    (skdl'-etun),    119,   120 

123. 
Skull,  121,  122. 
Smell,  20,  63,  54. 
Snoring,  74. 

Sounds  of  the  heart,  of  the  lunjrs 
71.  * 

Sprain,  l*^. 
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Spinal  cord  (spln'-al),  175,  182. 
Stimulant  (stlm'-u-lant),  109,  113. 
Stomach  of  the  oat,  42, 

"       ooats  of,  77. 
Sufiboation,  148. 

Sweat  glands  and  sweat,  6,  32.  65 
Sympathetic  nervotts  system.  91, 

T. 

Tarsal  (t«r'.sU),  119. 
Tartar  (t«r't*r)  on  teeth,  30. 
Taste,  20,  38. 

different  kinds  of,  39 
"      buds,  56. 
Tea  and  coffee,  15,  43. 
Teeth,  parts  of  the,  4. 

age  of  getting,  28,  30. 
temporary  and  permanent. 
6,  27,  29. 
••     rules  for  care  of,  6,  23,  30. 

incisors  (In-ois'or),  4. 
"     molar  (mal'-ar),  4. 

"     cuspid  (kfls'-pid),  4. 
Tendon  {t&i'-dttn),  19. 
Temperature  sense,  22,  39,  66. 
"  of  the  body,  102. 

Thermometer,  102. 
Thirst,  14. 

Tibia  (tlb'.«.ah),  119. 
Thorax  (tho'-rSx).  70. 
Tlioracio  duct,  91. 
Throat,  72,  76. 
"      care  of,  7ft 

section  through,  76. 
Tobacco,  effect  upon  growth,  16, 
60,  114. 
smoke,  effect  upon  the 

air.  45,  187. 
impairs  sense  of  ta8te,66. 
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Tobacco,  affects  the   throat  and 
stomach,  78,  85,  114. 
nicotine  In  cigars,  II4. 
effect   upon  the  heart. 

114,  186. 
eflect  upon  the  muscles. 
61,  114. 

effect  upon   re«l    blood 
cells,  131. 

eflbct  upon  respiratory 

organs,  142.'' 
effect  upon  animal  life. 

Ill,  187. 
brsin  and  nerves,    1 14, 

Tongue,  88,  65. 

"       papiilaa  on,  65. 

"       care  of  the,  66. 
Tonsils  (tfin'-sll),  72. 
Touch,  sense  of,  22,  66. 

"      on  the  tongue,  89,  87. 
Toxin  (t«x.rn),  a  poison  generated 

by  the  growth  of  bacteria,  166. 
Trachea(tr5.ke'-ah)or  windpipe,  72 
Treves,  Dr.,  on  alcohol,  190. 
Trunk,  parts  of,  2. 
Typhoid  fever  and  water,  168. 

U. 

Ulna  (Ol'-na),  119. 
Undigested  food,  87. 
Urea  (u'-rS-ah),  89. 
Uvula  (fi'-vu-lah),  72. 

V. 

Vaccination,  16ft 
Valves  of  the  heart,  95,  134 
Ventilation  (vfin'-tg-li'-shun).  60 
146. 
I  rul«s  for,  61,  146. 

after  tobacco  smok- 
ing, 62. 
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VentriolM,  94. 
Vertabne  (v«r'-te4M«),  123. 
Voioe  and  its  omn,  IW,  109. 
VortiooU»(vdr'-t«.iM'.lih),  aknhol 
00,08. 

W. 

WaUer,  Prof.,  on  aloohol,  61. 

Wwt,82. 

WMte,  100, 101. 

"      rale*  for  removal  of,  101, 
104. 


WMte,  from  bile,  100. 
Water,  driniung,  108. 

"      botliug  kills 
in,  107. 

"      dirty,  102: 
Wax  in  the  ears,  86. 
WiU,  the,  49, 17U^  176,  178. 
Windpipe,  72. 
Worlc  and  ezeroiae,  104. 
Woodhead,    Dr.     Sims    G 

aloohol,  61. 
Worms,  effect  of  alcohol  on,  58. 
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